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FOREWORD 



This publication is a guide for the improvement of instruction 
in Industrial Arts Education for the State of Louisiana, It should 
be of benefit to industrial arts teachers, supervisors, counselors, 
and administrators • These operational guidelines will help local 
administrators, teacher educators, and industrial arts teachers to 
determine the extent to which their programs are meeting the needs 
of our youth. Industrial Arts Education Programs must be organized 
to meet the needs of all students. 

A constant concern of educators is t.he construction and revision 
of curriculum. Industry and technology are the core of industrial 
arts instruction. Both are constantly changing; therefore, curriculum 
and instruction must change in order to provide students a realistic 
and accurate understanding of industry and its function in our 
complex technological society. 
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Title: 



Advanced Technical Drafting 

Course l)e:$crintion: 

Advanced technical drafting is designed as a follow-up to basic 
technical drafting. It is a graphic language used to convey 
necessary and specific information that expresses and records 
ideas for those who produce, use, and service products. 

Advanced technical drafting involves the preparation of detailed 
drawings including inking, surface development, intersection, 
graphic harts, diagrams, threads, map drafting, descriptive 
geometry, electrical/elujctronic drafting, and secondary auxiliary 
view and revolutions, A survey of specialized areas, such as 
pipe, architectural, aerospace, computer, welding, and structural 
drafting, is also included. 

Tarijet Grade Levels: 

This course is designed for students in grades 10, 11, and 12. 
Prerequisite: 

Basic Technical Drafting 

General Procram Goals: 

In advanced technical drafting, the student will have an 
opportunity to develop additional skills in drafting techniques 
from the fundamentals of drafting through the technical aspects 
of drafting. 

Specific Objectives: 

1. To review the following areas of Basic Technical Drawing: 
safety, orthographic projection, dimensioning, pictorials, 
sectional drawing, and working drawings. 

2. To recognize situations in which functional drafting techniques 
may be used effectively and prepare a functional technical 
drawing for that situation. 

3. To describe the need for, and uses of, inked drawing and 
make an inked drawing of high quality. 

4. To visualize the surface development of three-dimensional 
objects and make accurate surface developments using parallel- 
line development, radial-line development, and triangulation. 



5. (A) To describe the use of the auxiliary projection plane, 

explaining the relationship to the regular planes, and 
explain the use of three types of auxiliary reference planes. 
(B) To provide information on the revolution, defining surfaces 
and other features and the relation of this method to draft- 
ing and design. 

6. To read, interpret, and construct basic graphic charts and 
diagrams . 

7. To make drawings of threads using detailed thread representation. 

8. To provide information on the techniques used in making the 
various kinds of maps and the methods of nathering map data. 

9. To graphically define the basic geometric elements and shapes, 
make drawings of the three basic lines, make drawings of an 
oblique plane, describe principles of geometric location, 

and prepare a drawing that covers the four fundamentals of 
solving all descriptive geometry problems. 

10. To provide information on the various kinds of electrical and 
electronic drawings and on electrical and electronic components, 
units, and sub-assemblies, their symbols, and designations. 

11. To describe the nature and use of technical illustration and 
provide information on basic techniques used in technical 
illustration. 

Introduction: 

Advanced Technical Drafting is a course designed to expand upon the 
information presented in Basic Technical Drafting. Tlie content is such 
that it has value for those who plan to work in any phase of industry, 
including positions in engineering, management, education, skilled or 
semi-skilled occupations, office work, sales and promotion, service 
and repair, and many other fields. Each student is given the 
opportunity to expand the ability to express ideas in pictorial form, 
to describe the shape of objects through the use of drawings, and to 
read and to understand projection methods. Technical accuracv is 
necessary, and related mathematics, science, and technical vocabulary 
are taught simultaneously with practical activities. 

This curriculum guide and outline will serve as a guide for teaching 
Advanced Technical Drafting. The implementation of the objectives and 
activities presented in this guide is recommended for the development 
of the advanced technical drafting student. 

This curriculum guide will cover two semesters of work for one unit of 
credit. This course is open to all tenth, eleventh, and twelfth grade 
students that have successfully completed Basic Technical Drafting, 
The class should meet one hour per day, five days per week for 36 
weeks (180 days). 
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TIME FRAME 



Orientation 

Unit t Review of Basic Technical Drafting 
Unit II Functional Drafting 
Unit III Inking 

Univ TV Surface Developments and 

Intersections 
Unit V Secondary Auxiliary Views and 

Revolutions 
Unit VI, Graphic Charts and Diagrams 
Unit VI T Detailed Thread Representation 
Unit VIII Map Drafting 
Unit IX Basic Descriptive Geometry 
Unit X Electrical and Electronic Drafting 
Unit XI Technical Illustration 



2 Hours 
10 Hours 
10 Hours 

S Hours 

15 Hours 

15 Hours 
15 Hours 
18 Hours 
15 Hours 
15 Hours 
15 Hours 
15 Hours 



Optional Areas plus time used for opening and 
closing of school, school activities, or for 
placing extra emphasis where the instructor 
deems necessary 

Total 



30 Hours 
180 Hours 
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ADVANCED TECHNICAL DRAWING 



A YEARLY OUTLINE 



REVIEW ;F BASIC TECHNICAL DRAWING 

A. Safety in the Drafting Room 

1. Student responsibilities 

2. Safe use of equipment 

B. Orthographic Projection/Multivicw Drawing/Shape 
Description 

1. Three-view projection 

2. Alphabet of lines 

C. Dimensioning 

D. Pictorials 

1. Use of pictorial drawing 

2. Types of pictorial drawing 

a. Isometric 

b. Oblique 

c. Perspective 

E. Sectional Drawing 

1. Purpose of sectional drawing 

2. Types of sectional drawing 

a. Full 

b. Half 

c. Offset 

d. Broken out 

e. Removed 

F. Working Drawings 

1, Applications of working drawings 

2. Methods of layout 

FUNCTIONAL DRAFTING 

A. Classes of Functional Drafting 

1. Class 1: In-company or local working drawing 

2. Class 2: For fields of industry or engineering 

3. Class 3: General functional 



B. Simplified Drafting 

1. Definition 

2. Functional ism 

3. Utility 

C. Unnecessary Views and Detail 

D. Other Simplified Techniques 

1. Base-line dimensioning 

2. No arrowheads 

3. Templates 

4. Timesavinji symbols 

E. Overlays 

1. Composite overlay 

2. Pressure-sensitive overlay 

F. Tape Drafting 

1 . Opaque 

2, Transparent 

INKING 

A. Nature and PtArpose of Inked Drawings 

1. High quality tracings 

2. Copying methods 

B. Drawing Ink 

1. Special characteristics 

2. Types of ink 

C. Basic Inking Instruments 

1. Ruling pens 

2. Technical pens 

a. Kinds of points 

b. Advantages 

D. Basic Techniques for Inking Straight Lines 

E. Basic Techniques for Making Circles and Arcs 

F. Order of Inking 
1 . Arcs 

2* Horizontal lines 

3. Vertical lines 

4. Remaining lines 

' 13 



SURFACE DEVBLOPMENTS AND INTERSECTIONS 

A. Drafting for Sheet Materials 

B. Dev<;lonment of Seams and Laps 

C. Parallel-line Development 

1. Cylinder 

2. Two-piece, or square, elbow 

3. Four-piece elbow 

D. Radial-line Development 

1. Cones 

2. Pyramids 

E. Triangulation 

F. Intersections 

1. Prisms * 

2. Cylinders 

3. Combinations 

SECONDARY AUXILIARY VIEWS AND REVOLUTIONS 

A. Secondary Auxiliary Projection 

B. Axis of Revolution 

1. Axis perpendicular to horizontal 

2. Ajcis perpendicular to vertical 

3. Axis perpendicular to profile 

C. Rules of Revolution 

1. View unchanged except in position 

2. Distance parallel to axis unchanged 

D. Kinds of Revolution 

1. Single revolution 

2. Successive revolutions 

GRAPHIC CHARTS AND DIAGRAMS 
A. Line Charts 

1. Trends or changes 

2. Steps in drawing 

7 

u 



B. 



Hngincering Charts 



1. Oxporimental information 

2. Nomographs 



C. Bur Charts 

1 . Definition 

2. Types 

a. One-column 

b. Two-column 

c. Horizontal bar 

d. Multiple-bar 

3. Steps in drawing 

n. Pie Charts 

1. Definition 

2. Steps in drawing 

R. Pictorial Charts 

1, Definition 

2. ExamDlcs 

F. Organization and Flow Charts 

1 . Definition 

2. Examples 



A. Schematic Representation (Review) 

B. Simplified Representation (Review) 

C. Drawing Detailed Representation Screw-Threads 

1. Sham V 

2. Square screw threads 

3. Acme screw threads 

D. Screw Thread Norms 

1. Thread series for Unified and American National 
Standard Screw threads 

2. Classes of fits for Unified and American National 
Standard Screw threads 

3. Screw-thread specifications 



VII. 



DETAILED THREAD REPRESENTATION 
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E. Specifying Fasteners 



1. Lock nuts 

2, Cap screws 

^. Machine screws 

4. Set screws 

5. Wood screws 

6 . Keys 

7. Rivets 

VIII. MAP DRAFTING 

A. Care«5rs in Mappinc 

1. Civil engineering 

2. Draftsman under the supervision of the 
design engineer 

B. Scales and Map Size 

1. Decimals 

2. Kilometer 

3. Graphic scale 

C. Contour Maps 

1. Lines of constant level 

2. Spacing 

3. Technical pens 

4. Surveying 

D. Geological Mapping 

1* Makeup and structure of the earth 
surface and interior depths 

2. Geological surface map 

3. Geological sections 

IX. BASIC DESCRIPTIVE GECWmV 

A. Points 

1 . Definition 

2. Projections 

3. Fixed points 

B. Basic Lines 

1. Normal 

2. Inclined 

3. Oblique 
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C. Planes 



1. Definition 

2. Basic planes 

a. Plane one (normal) 

b. Plane two (inclined) 

c. Plane three (oblique) 



A. Career Opportunities 

1. Preparation 

2. Electrical or electronic draftsman 

3. Electronic environment 

B. Terms for Understanding Electricity and Electronics 

1. Electricity 

2. Voltage and current 

3. Resistance 

4. Units 

5. Formulas 

C. Graphic Symbols 

D. Circuits 

1. Series 

2. Parallel 

3» Combination 

E. Drafting Practices 

F. Diagram Procedure 

1. Single-line 

2. Schematic or elementary 

3. Connection or wire 

4 . Interconnection 

G. Printed-Circuit Drawings 



A. Definition 

B. Kinds of Illustrations 

1. Pictorial 

2. Cutaway assembly 

3. Exploded assembly 



X. 



ELECTRICAL AND ELECTRONICS DRAFTING 



IX. 



TECHNICAL ILLUSTRATION 
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4. Hidden and telltale sections 

5. Peeled section 

6. Film slides and transparencies 

C. Tools, Equipment, and Supplies 

D. Line Shading 

1. Definition 

2. Types of air burshes 

a. Oscillating needle 

b. Pencil type 

c. Poster type 

3. Air supply 

4. Supplies and materials 

5. Procedure for air brushing 

ARCHITECTURAL DRAFTING 

A. Defined 

B. Architecture Evaluated 

1. Show functional patterns 

2. Well engineered 

3. Aesthetic value 

C. Basic Drawings 

1. Plan (floor) 

2. Elevation 

3. Perspective 

4. Exterior wall section 

D. Styles of House Construction 
PIPE DRAFTING 

A. Types of Pine 

1. Steel 

2. Cast iron 

3. Copper 

4. Plastic 

B. r^pe Connections 

1. Screwed 

2. Flanged 

3. Welded 

4. Soldered 

5. Bell and spigot 

6. Cementing 
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C, Pipe Fittings 

D, Valves 

1. Gate 

2. Globe 

3. Check 

E, Pipe Drawings 

1. Single- line orthographic 

2. Double- line orthographic 

3. Single-line isometric 

4. Double-line isometric 

r. Dimensioning 
G. Sizes of Standard Pipe 
XrV. AEROSPACE DRAFTING 

A. Major Aircraft Components 

1. Wings and airfoil 

2. Landing gear 

3. Power plant 

B. Aircraft Drafting Practices 

C. Undimensioned Drawings 

D. Typical Drawings 
XV. STRUCTURAL DRAFTING 

A. Type of Work Performed (Structural Draftsman) 

1. As a detailer in an architect's or engineer's 
office 

2. Construction comoany's shoo drawing 

3. Government and agencies which control construction 
and design of public buildines, bridges, and other 
structures 

B. Structural Steel Shape 

1. ASTM 

2. AISC — 

C. New Vocabulary Words 
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XVI. COMPUTER DRAFTING 

A. Definition of Terms 

1 . Computer 

2. Design drafter 

3. Documents 

4. Automated design 

5. Programmer 

6 . Program 

7. Computer language 

8. On-line operation^ 

9. Off-line operation 

B. Function of Computer-Aided Design in Drafting 

C. How the Computer Functions in Computer Graphics 

D. Digitizer 

1. Manual digitizer 

2. Mechanized or automated digitizer 

E. Artwork Generators 

F. Automatic Drafting Machines 

G. Plotters 

H. Computer Graphics and the Drafter's Future 
XVn. WELDING DRAFTING 

A. Welding Processes 

1. Fusion 

2. Gas 

3. Arc 

4. Thermit 

5. Gas and shielded arc 

6. Resistance 

B. Welding Drawing Symbols 

C. Welded Joints 

!• Butt 

2. Lap 

3. Corner 
4* Edge 
5. T 
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ORIENTATION: 



mCS, REGIJUTIQ.V S, AND SAFETY 7 Hn»^^ 



_OUJKCTIVKg 



The Student should be able to 
Identify the state, ptrl*h, 
school, and roo« rules and 
regulations, (including basic 
safety rules) that apply to the 
drafting rooo. 



TOPICS 



State Rules 
Parish Rules 
School Rules 

Classroom Rules (including basic 
safety) 



-SryUE NT ACTIVlTins 



Read and sign rules and regulations 
handout sheet. 



THAcnnw ACTiviT ins 



Discuss the various niles and 
regulations that apply to 
your particular situation. 



Make handout sheets for 
students to read and sign, 
Including general rules, 
regulations, and basic 
safety niles. 



JiEsayRCES_ 

state Handbook 
Parish Handbook 
School Handbook 

Book 17, p. lA 



Exaaple in Appendix 
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UNIT I; REVIEW OF BASIC TECHNICAL URjNFTIKG 10 Hours 



OB.lKCriVKS 

The student should be nblc to: 



work safely in the drafting 
room. 

carry out the student 
responsibilities. 

use the drafting equipment 
safely. 

show knowledge of orthographic 
project ion/nultiview drawing/ 
shape description* 

show knowledge of three-view 
projection. 

list all kinds of lines listed 
in the alphabet of lines. 



demonstrate a knowledge of 
dinensioning and dimensioning 
practices. 



TOPICS 

A. Safety in the Drafting Room 

1. Student responsibilities 

2. Safe use of equipment 



B. Orthographic Projection/ 
Multiview Drawing/Shape 
Description 

1. Thrce-vlcw projection 

2. Alphabet of lines 



3. Dimensioning 
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STUO HNT AfTIVITIPS 



Record safety rules m notebook. 



THACMER ACTIVITIES 



Discuss the various safety 
rules and regulations that 
apply to the drafting rooa 

^Demonstrate the proper use 
and care of the drafting 
eqiiiprecnt • 



^Discuss orthographic projec- 
tion using the text and 
reference material. 
Demonstrate the three baulc 
^levs: top. front, and right 
side. List all lines in^' 
eluded In the alphsbet of 
Lines. 

}iscuss dimensioninf and 
iimensioning practices using 
che text book and reference 
Raterials. 



RESOURCES 



Book 13. pp. 2S-36 



5ook 4, pp. 
^ok S, pp. 



look 18, 
Sook IS, 



Book 12, pp 
look 17f pp 
look 17, p. 
look 7, p 

look 4, pp. 
look 8, pp. 
look IS, pp, 
Sook 18, pp. 
Sook 12, pp. 
look 3, p. 117 



93-113 
92-113 
. 73-14 
. lSS-176 
. 83-101 
► 30A-30F 
30C 
97 



Audiovisual Aids 



114-144 
131-190 
177-198 
124-144 
141-167 
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BEST COPY AVAILABLE 



miT I ; REVirW OF BASIC TrQCtlCAL nRAFT|NV» frontlnu<^d> 



demonstrate a knowledge of 
pictorial drawings and (heir 
use. 

identify the three kinds of 
pictorial drawing* 

demonstrate a knowledge of 
sectional drawing. 

identify the kinds of 
sectional drawing. 



demonstrate a knowledge of 
working drawings. 



S11IPPMT ACTiyiTI 



F. 



Pictorials 

1, Use of pictorial drawing 

2. Kinds of pictorial drawing 

a. isoaetric 

b. oblique 

c. perspective 

Sectional Drawing 

1. Purpose of section drawinp 

2. Kinds of section drawing 

a. full 

b. half 

c. offset 

d. broken out 

e. renoved 

Working Drawings 

1. Applications of working 
drawing 

2. Methods of layout 



^ake a working drawing that in- 
cludes aultiview drawingi 
dimensioning, pictorials, and 
sectional drawing or as aany of 
these areas as possible. 

I^onplete student lab projects and 
ftssignitents. 

Jnit t^sts 
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BEST COPY AVAILABLE 



TFAninn ArriviTiFS 



^Discuss pictorial lir.iwing 
including its kinds: iso- 
metric, oblique* and perspec- 
tive. Illustrate example 
of each type. 

Discuss sectional drawing in- 
cluding its types: full, 
half, offset, broken out. and 
removed . 

Illustrate examples of each 
t>-pe. 



Discuss working drawing 
applications and Methods of 
layout. 

Illustrate examples on board. 



Book 4. pp. 
Book 5. pp. 
Book IS. pp 
Book 15. pp 
Book 12. pp 



Book 4. pp. 227-245 
look 8. p. 131 
Book 15, pp, 6. 34, 99. 
495 

look 12, pp. 267-305 



'Audiovisual aids 
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HFSOURCES 



Book 4. 
Book 8. 
Book 15. 
Rook 18. 

85-92 
Book 12. 



pp. 

pp. 
PP 
PP 



246-275 
226-253 
, 133-141 
26-36. 



pp, 307-339 



184-197 
254-282 

22^^-256 
, 96-105 

193-210 



UNIT It- FUNCTIONAL Oft^FTTNC 10 Hour< 



OBJKCTIVKS 



The student should be able to: 



recognize situations in which 
functional draft inf techniques 
•ay be used effectively. 



develop A working knowledge of 
the use and function of siapli* 
fied drafting. 
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A. Kinds of Functional Drafting 

1. In-conpany or local 
Working drawings 

2. for a field of industry 
or engineering 

3. General functional 
drawir<g 

Sinplif .d Drafting 

1. Definition 

2. Punccionallsoi 

3. Utility 



C. Unnecessary Views and Detail 

1. Eliminated views 

2. Eliminated detail 

D. Other Siaplified Techniques 

1. Base-line dimensioning 

2. Ho use of arrowheads 

3. Templates 

4. Time-saving symbols 

E. Overlays 

1. Composite overlay 

2. Pressure-sensitive overlay 

F. Tape drafting 

1 . Opaque 

2. Transparent 



Read related chapter. 
Answer study questions. 
*Takc notes 



Draw some examples of simplified 
drafting. 



Draw an illustration of eliminating 
views and details. 



List some simplified techniques. 



List steps in making overlays. 



Complete problem(s) assigned by 
instructor. 

Unit test 



*Use your notebook. 



*Du<;cu&> functional «irafting. 



*Give examples of simpltficd 
dra fting. 



Explain eliminating views 
and detail. 



Demonstrate some simplified 
techniques in drafting. 



Assign prohlem(s) in class. 



Use charts, overhead 
projector, and transparencies 



BEST COPY 



la-SOURCES 



Book 4, pp. 30S-319 



Book 4, p. 308, 
pp. 320-321 



Book 4, p. 309, 
pp. 320-321 



Book 4, p. 311, 
pp. 320-321 



look 4, pp. 314-317 



Book 4, pp. 320-321 
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AyAILABLE 



UNIT III: INKING S Hours 



0U.1KCTIVE!; 



The student should be able co: 



describe the need for, and 
uses of, inked drawing. 

make an inked drawing of high 
quality. 
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TOPICS 



Nature and Purpose of Inked 
Drawings 

1. High quality tracings 

2. Copying methods 

Drawing Ink 

1. Special characteristics 

2. Kinds of ink 

BiiSic Inking Instniaents 

1. K^uling pens 

2. Technical pens 

a. kinds of points 

b. advantages 

Inkinf StraiC'ht Lines 

E. >,*aking Circles and Arcs 

F. Order of Thinking 

1 . Ai cs 

2. Horizontal lines 

3. Vertical lines 

4. Refining lines 



STimnNT ACTIVlTl HS 



Read chapter on Inking. 



Observe inking techniques. 

Conplete problt«($) assigned by 

Instructor. 

Jnit test 



'Complete in notebook 



..TnACMRU ACTIV^TIg <; 



Show cxiiaple^s of professio.')- 
ally prepared inked drawings, 



Show examples of kinds of 
inks. 



Show examples of inking 
instruments. 



♦Demonstrate inking techni- 
ques. 

^ave students ink a problem 
irawn in a previous »inlt. 
Assist students in completion 
3f problem. 



RESOURCES 



Audiovisual aids 
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Bock 4, pp. 276-288 
Book 3, pp. 61-63 
Book 4, p. 285 



Book 4, pp. 276-277 
Book 8, pp. 61-63 



Book 4, pp. 277-279 
Book 8, pp. 61-63 
Book 8, p, £ 



Book 4, pp. 279-212 
>ook 8» pp. 61-63 

look 4. Fig. 13-44» 

pp. 28$-287 
»ook 4, Fig. 13-41, 

p. 288 
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UNIT IV. SURFACE DEVELQPHE^jT AND INTERSECTIONS IS Hours 



OBJKCTIVES 



T)ie student should bo able Co; 



visualize the surface develop- 
ment of three-dincnslonal 
objects. 



aake accurate surface develop- 
ments uslnf parallel-line 
development, radial-line 
development, and trian^ulation. 
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TOPICS 



A. Drafting for Sheet Materials 



B. Development of Seams and 
Lsps 

C. Parallel-Line Development 

1. Cylinder 

2. Tworpiece, square.^ or 
elbow 

3. Four-piece elbow 

Radial-Line Development 

1. Cones 

2. Pyramids 

E. Trian|ulation 



Intersections 

1. Prisms 

2. Cylinders 

3. Combinations 



Make drawings assigned. 
Make paper models fron patterns 
developed from dra%;ing assign- 
ments. 



Moike drawing assigned from the area 
cones and pyramids. 



STUPFNT activities; 



Read related material on surface 
developments and intersections. 



Review triangulation. 



Observe demonstration of tech-* 
nlques for drawing Interaectlons. 

^ake drawing: assigned from chapter 
on Intersections. 

Jnit test. 



TEACHER ACTIVITIES 



Assign plates where needed. 

Present material on surface 
developments and inter- 
sections. Lecture, give 
examples of visual models 



Assign drawing on parallel 
line development. 
Assign models that pertain 
to objects being drawn. 



Assign appropriate drawing 
from raidal-line develop- 
ment. 

Demonstrate triangulation 
techniques. 



Demonstrate techniques used 
in drawing intersections of 
prisms, cylinders. 
Assign drawing on Inter- 
sections. 



^Audiovisual - tran: parencies, 
overhead projections. 



RESOURCES 



Book 4, Ch. 18 
Book S, Ch. 13 
Book 16, Ch. 21 
Book 3, pp. 90-101 
Book 7, Plate, 

pp. 88-93 
Book 17. pp. 21A-21H 

Book 4, p. 3SS 
Book 8, p. 359 

Book 4, p. 3S7 
Book 8, p. 360, 

nb, J3-1 
Book 16, p, 338 



Book 4, p. 357 
look 16, p. 343 



Book 4, p. 347, 

Fig. lt-34 
Book 16, p. 349 

Fig. 18-3S 

Book 4, pp. 3S3-356 
Book 16, p. 354 

Book 4, p. 358 
Book 8, pb. 13-10 

p. 362. 
Book 16, p. 361 
'Book '3, pp. 95, 

97, 101 
•Book •7, pp. 90,91, 
93 

•Book 17, pp. 21-G, 
21-K, 21-M 

Suggested plates, 
Assign where appro- 
priate. 
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UNIT V; SECONDARY AUXILIARY VIEWS AND REVOUmONS IS Hours 



OBJECTIVES 



The studenc should be able co: 



explain the use of three kindf 
of auxiliary reference planes. 

explain how to find the true 
size of an oblique surface. 



identify the use of the axis 
of revolution in findinp^ the 
true shape of an oblique. 



10 illustrate the rules of 
® revolution. 



Tones 



Auxiliary Projection 

1. Kinds of auxiliary views 
(review) 

a. front 

b. top 

c. right side 

2. Auxiliary plane (review) 

3. Regular planes (review) 

4. Secondary auxiliary show- 
ing the true size and 
shape of a surface 

Axis of Revolution 
U Axis perpendicular to 
horizontal 

2. Axis perpendicular to 
vertical 

3. Axis perpendicular to 
profile 

C. Rules of Revolution 

1. The view that is perpen- 
dicular to the axis of 
revolution stays the sane 
except in position. 

2. Distances parallel to the 
axis of revolution stay 
the sane. 

Kinds of Revolution 

1. Single revolution 

2. Successive revolutions 



STUDENT ACTIVITIES 



•Notes 

Review seven ^teps in preparing a 
primary auxiliary view by explain- 
ing planes. 

Outline the <;tep5i for developing 

a secondary auxiliary. 

Draw a secondary auxiliary drawing 



Evaluate and outline the four mo&t 
inportant steps in the development 
of planes. (Sample - Res. '4, p. 
1S6, fig. 7-2S) 



Prepare a drawing of a revolution 
about an axis perpendicular to the 
horizontal plane. 



Identify the steps in the develop- 
ment of single and successive 
revolutions. 
Draw assigned problem. 

Unit Test 



Take notes in notebook. 



TEACHER ACTIVITIES 



'Explain how Inclined surface 
can be obtained by an 
auxiliary view. 



Assign chapter to study. 

Assign secondary auxiliary 
drawing(s) . 



Discuss the axis of revolu- 
tion of work. Apply the 
two rules of revolution to 
the iiove««nt. 
Give deaionstration of the 
above. 

Assign a sketch for students 
to draw. 



Assign problea(s) on single 
revolution and succesj;ive 
revolution. 



•Use charts, overhead 
projector, and transparen- 
cies. 
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RESOURCES 



Book 4, pp. 146-149 
Book 12, pp. 219-220 
Book 16, pp. 257-270 

Book 4. p. 147 
Book 12, p. 221 

Book ^, pp. 237-240 



Book 4, p. 1S6, 

Fig. 7-2S 
Book 12, pp. 231-23S 
Book 3, p. 239 



look 4, p. 1S4, 

Fig. 7-20 
Book 16. pp. 26S-267 
Book 12, pp. 231-233 
Book 3« p. 245 



Book 3, pp. 70-74, 

Auxiliary 
Book I, pp. 75-10, 

devolutions 
Book 17, pp. 19A-19J. 

Revlutions 
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UHIT VI • GRAPHIC nURTS AKP DIAGRAMS 



IS Hours 



onirrrivpfi 



The student should be ible to: 



read and Interpret basic 
graphic charts and diajcraas. 



K> 



construct charts and diagrams. 
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A. Line Charts 

1. Trends or changes 

2. Steps in drawing 

B. Engineering Charts 

1. Experimental information 

2. Nomogrtphs 

C« Bar Charts 



TOPICS 



1. 
2. 



3. 



Definition 
Types 

1. one-colusn 

b. two-colmn 

c. horizontal-bar 

d. aultiple-bar 
Steps in drawing 



STUDFNT ACTIVITIES 



Read related chapter on Graphic 
Charts and Diagrams. 
Review charts and diagrams found 
in everyday literature. 

'Place examples of charts and graph 
in notebook. 



Pi ChartiJ 

1. D«finition 

2. Steps in drawing 

Pictorial Charts 

1. Definition 

2. Examplts 

Organization and lUow Charts 

1. Definition 

2. Exuaples 



^ake drawings assigned. 



'Record in notebook. 



TEACHfR ACTIVITIES 



'Present material on basic 
graphic charts and diagrams. 

Distribute everyday litera- 
ture to students for review- 
ing. 



Demonstrate techniques and 
procedures used for drawing 
graphic charts and diagrams. 



Assign drawings on basic 
charts and diagrams. 



'Audiovisual; transparencies, 
overhead projection. 



RESOURCES 



Book 4, pp. 463-476 
Book «, pp. 727-744 
Book 1«, PP^ 157-167 

Newspapers, magazines, 
professional jour- 
nals 

Book 4, p. 474 



Book 4, pp. 475-476 
Book 3, p. 739 
look ll» p. 167 
'Book 3, p. 143 
•Book 9, pp. 126-130 



'Worksheet example 
in appendix ^ Q 
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imiT VII; PgTAILED THREAD REPRESENTATION 18 Houri 



OBJECTIVES 



The tcudent thouXd be able to. 



deaonttrate a knowledge of 
how CO draw screw chreadt 
using scheMtlc representation. 



demonstrate a knowledge of how 
to draw screw threads using 
slapllflcd representation. 



■ake a drawing of screw threads 
using detailed representation 
font. 



TOPirs 



describe the series, classes 
rf flc» and screw-thread speci- 
fications for Unified and 
American National Standard 
Screw Threads. 



8. 



Scheaatlc Representation 
(Review) 



Slapllfied Representation 
(Review) 



C. Detailed Representation 

1. Sharp V 

2. Square 

3. AcM 



D. Screw Thread Noras 

1. Thread series for Unified 
and Aaerlcan National 
Standard Screw Threads 



STlinENT ACTIVITTFS 



Copy Information In notcbuok. 
Read unit In text. 



Copy Information In notebook. 
Read unit In text. 



Copy lnfoni«iClon In notebook. 
Read itnlt In book. 



Draw exaaplcs of sharp V screw 
threads, square screw threads» 
and acme screw threads. 



Draw a screw thread usln;; an 
assigned thread note. 



TrAnn'H ACTIVITIFS* 



.!i!:?t?l!LQ£5. 



Assign unit In text foe read* 
Ing. Discuss scheaatlc 
representation screw threads 
using text and reference 
Materials. 

^Illustrate schesatlc 
representation screw thread 
on board. 

Assign unit in text for read- 
ing. Discuss sUpllfied 
representation screw threads 
using text and reference 
Materials. 

illustrate slapllfltd 
representation screw threads 

on bo&rd* 

Assign unit in text for read- 
ing. Discuss detallad 
representation screw threads 
using text and reference 
materials. 

* Illustrate detailed 
representation screw threads 
on beard showing sharp V, 
square, and ac»e. 

Assign problem to be drawn 
using sharp V screw threads, 
square screw threads, and 
acme screw threads. 

Assign a problem giving 
the students only a thread 
note. Indicate the kind of 
head and nut, thread and 
bolt length. 



Book M, p. 210 
Book 8, pp. 763-766 
Book 12, p. 2A9 
Book 16, pp. A23-425 
Book IB, p. 150 



Book A, p. 210 
Book B, p. 766 
Book 12, p. 2A9 
Book 16, pp. A23-A25 

look IB, p. 151 



Book A, pp. 20f-211 
look B, pp. 762-765 
look 12, pp. 2AA-247 
look IB, p. IA9 



look A, pp. 223-226 
Book 12, pp. 263 4 26A 
look 16, pp. A26-A3A 



Book 4, pp. 223-226 
Book 12, pp» 263 & 2bU 
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OBJECTIVES 



dcDOnt crate » know3.cdgi! of 
the different kinds of 
f4ttener«» 



TOPICS 



E. Specifying Fdstcnots 

1. Lock nuts 

2. Cup screws 

3. Hachinb screws 

4. Sec screws 

5. Uood screws 

6. Keys 

7. Rivets 
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STlim-N T ACTIVITTFS 



Read unit in text, 
in text. 



Study exAraples 



ir\rill'K AtTIVlTIlS 



1' 



^Assign unit in text for 
reading. Discuss fasteners 
with students. 
Illustrate examples on 
boArd. 



Book 3, pp. to; & 105 
Book 7, pp. 65, 66, 
67, 68 



Complete student lab projects and 
assignacnts . 



Unit Test 



*Audiovisual aids 



BEST COPY AVAILABLE 



UNIT VI n : MAP DMFTINO 1 5 »oiir$ 



OBJECTIVES 



Th« atudfT'? should be able to: 



identify the kinds of Mp5 
illustrated. 



)0 



nake a plat survey or a site 
plan. 



make a contour map, usinf pro- 
file coordinates to shov 
contour profile. 



TOPICS 



Careers in sapping 

1. Civil enfineerinf 

2. Draftsman under the super- 
vision of design engineer 

Scales and map sizes 

1. Decimals 

2. Kilometer 

3. Graphic scale 

Contour Maps 

1. tines of constant level 

2. Spacing 

3. Technical pens 

4. Surveying 

Geological mapping 

1. Haka-up and structure 
of earth •urfaca and 
interior depths 

2. Geological surface map 

3. Geological sections 



STDDFNT ACTIV I TIFS 



Read chapter on map drafting;. 
Examine techniques for plat of 
survey, operations map, city map, 
aerial photo transformed to line 
drawings, topographic map, 
geologic map, and structural aap« 

•Answer review questions. 



Review city map and oil field 
operations map. 



Prepare profile study. 



Complete student l;;b projects and 

assignments. 

Unit Test 

•Record in Notebooks 



TKrilL'R ArTIVlILFS. 



As-sign chapter on map 
drafting. Read and answer 
review questions. 

'Demonstrate techniques used 
in map drafting. 



Assign site plan drawing of 
teacher's choice. Assist 
students when needed. 



Assign Profile coordinate 
map. 

Assist students when needed. 



«Audiovidual aids, 
projection. 



Overlay - 



UFSOtmCFS 



Book 4, Ch. 22 
Book 8, Ch. 21 
Book 12. Ch. 21 



Book 4, p. 460 



Book 4, pp. 412, 424. 
4S0 

Book 4, Fig. 22*24. 

p. 461 
Book B, p. 60S 
Book 8, p. 627, plb. 1 
Book 12, pp. 39S-39B 
Book 12, p. 39B, pbl. 

1 ( 2 

Book 4, p. 462, Fig. 
22-28 

Book 8, p. 627, pbl. 
12 

Book 12, p. 39B. pbl. 
3 

Book 3, pp. 139 C 140 
Book 9, pp. Ill I 112 
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UNIT IX? BASIC DESCRIPTIVH GEOMETRY IS Hour5 



OBJECTIVES 



TOPICS 



The student should be able to: 



graphically define the basic 
geoaietric elctnents and shapes. 



»ake a drawing of the three 
basic lines, with proper 
notations. 



«ake a drawing of an obliqiM 
plane and describe principles 
of geometric location. 



Points 

1 . Definition 

2. Projtctions 

3. Fixed points 



Basic Lines 

1. Normal 

2. Inclined 

3. Oblique 



Planes 

1. Plane one (nor«al) 

2. Plane two (inclined) 

3. Plane three (oblique) 
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SmOFN T ACriV lTTFS ^ 



Draw a series of basic geometric 
shapes and the given basic solids. 

Develop dr.nwings of a line segment 



Make a drawing of the three basic 
lines assigned by the instructor. 

Develop a drawing on the point 
view of a line. 

Make a drawing of an oblique 
geometric plane, d«scribi^ig the 
principl«s ;?f loc?^ion. 



Develop a plate on true shape 
assigned by instructor. 

Complete all drawings assigned for 

this unit. 

Unit Test 



TFACIII K AniVITUS 



Asbkgn drawing problem.^ from 

the geometric shapes. 

Assign plaro on a line seg- 
ment. 

Assign drawing covering the 
basic lines. 



Assign plate on the point 
view of a line. 

*Give the students a physical 
model of an oblique plane. 
Assign drawing covering 
obliqu« plane. 

Assign plate pertaining to 
the true shape of an object. 



^Audiovisual aids 



KHSOURCRS 



Book 4, Ch. 4 
Book 4. Ch. 8 
Book 12. Ch. 24 
Book IS. pp. 289-293 
Book 18, Ch. 6 
Book 7. pi. 78, 79 



look 4, pp. 166-170 
Book 12, pp. 442-443 
look 7, pi. 81 



Book 4» pp. 161-177 
Book 12, pp. 442-443 
Book 7» pi. 82-85 



'Book 7, pp. 78, 81. 84 
Book 17, pp. 20A-20II 
'Book 17, pp. 2OK,20-O, 

20ft 



^Sample plates in 
Appendix 
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UNIT X; ELECTRICAL AND ELECTRONIC DRAFTING IS Hours 



OBJECTIVES 



TOPICS 



The jstudcnt should be able co: 



define the terms used in 
electrical and electronic 
drafting. 



read a graphic symbols chart. 



Career Opportunities 

1. Preparation 

2. Electrical or electronic 
draftsman 

3. Electronic environment 

Terns for Understanding 
Electricity and Electronics 

1. Electricity 

2. Voltage and current 

3. Resistance 

4. Units 

5. Fonnulas 

C. Graphic Symbols 



to 



list the basic elements of a 
simple electric circuit. 



D. 



4 '** 

4t) 



Circuits 

1. Series 

2. Parallel 

3. Combination 
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SBinHNTACTiy 1 Tirs 



Read corresponding naterial in 
text. 



Read corresponding material in 
text. 



Copy graphic symbols into note- 
book. 



Read corresponding material in 
text. 



Observe electrical and electronic 
drawings and identify symbols and 
types of drawings. 



THAC I II U ACT rvnil s 



Lecture on career opportu- 
nities. 



^Lecture on electrical and 
electronic drafting. 



Book J, pp. 477-479 



Book 4, pp. 479-481 
Book 8, pp. 549-5S1 



Assign graphic sywbol chart 
to be copied in notebook. 



♦Demonstrate the electrical 
house wiring circuit board. 



Secure copies of electrical 
and electronics drawings from 
local industries and ask 
class aembers to identify the 
symbols and types of draw- 
ings. 



Audiovisual aids 



Book 2, pg. 470, 

fif. 23-4 
Book 4, pp. 482-483 
Book 4, p. 484 

Book 9, pp. 488-491 



BEST COPY AVAILABLE 



UMIT X; ELE CTRICAL AND ELECTRONIC DRAFING (Continued^ 





TAP Try 


make a drawing of a parallel 
circuit diagraa. 


E. 


Drafting Practices 


make a drawing of a block dia- 
gram. 


F. 


Diagran Procedure 

1. Single line 

2. Schematic 

3. Connection 




C. 


Printcd-Circuit Drawings 
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_SIimH NT ACTIV ITIES 



Draw a parallel-circuit diagram 
assigned by the instructor. 



Draw a block diagram assigned by 
the instructor. 



Read the section in the text per- 
taining to printed circuit. 



•Answer review questions at end 
of chapter. 

Complete all drawings assigned. 



Unit Test 



Record in notebook. 



ih ACin-H ACTiviTii;?; 



Assign a problem which will 
involve the aspects of a 
parallel-circuit diagram. 

Assign the students a 
problem which will eiaphasire 
the techniques in drawing 
a block diagram. 

Lecture and show examples 
of printed circuits. 



BEST COPV AVAILABLE 



Book 4, p. 49B 



Book 2, pp. 475,489 
Book 4, p. 500 
Book B, p. 551 
Cook 8, pp. 584, 
pbl. 1 C 2 

Book 4, p. 496 
Book 8, p. 585, 
pbl. 10-17 

Book 4, p. 497, 1-6 



Book 3, pp. 132-135 
Book 3, pp. 134 I 135 
Book 17, pp. 28-A - 
28-H 

Book 17, pp. 2|.C I 
28-H 



48 



UNIT XI; TECHNICAL ILLUSTRATION IS Hours 



OBJECTIVES 



The fitudenc should be able to: 



identify and select an illus- 
tration that provides infor- 
mation by visual Methods. 



00 



nane soae additional drafting 
instniaentSf equip«ent, and 
supplies. 

identify proper use of drawing 
instruments as a means of pre- 
paring accurate illustration. 



show steps/used in line shading 



identify and apply various 
kinds of airbrush renderings. 



TOPICS 



Definitions 

1. Drawing 

2. Information 



Types of Illustration 
1. Pictorials 
Graphic charts 
Cutaway assembly 
Exploded assembly 
Hidden and telltale 
section 

Peeled section 
Film slides and trans- 
parencies 



^STUDKNT ACTIVITIFS 



•Keep notes of discussion. 

Define technical illustration. 
Read chapter. 

List several kinds of illustratloa 
Draw assigned problems. 



j:hA(:MrR ACTIVITIHS 



Tools, Equipment, and Supplies 

1. Crew quill pen 

2. Felt-tip pen 

3. X-Acto knife 

4. Paper Stomp 

5. Two brushes 

6. Airbrush 

7. Reducing glass 

Line Shading 

1. Definition 

2. Techniques 

Surface Shading 

Airbrush Rendering 
1. Definition 



Draw assigned problems. 



Draw assigned problems in line 
shading. 



Prepare a line drawing of assigned 
objects. 



Take notes in notebook. 



AsJ^ign chapter to read on 
technical illustration. 



Discuss technical illustra- 
tion with students. 
Assign problems for class 
drawing. 



Demonstrate the correct 
procedure for tool care and 
identify tools. 

Assign problems for class 
drawings. 



Show examples of shading 
object. 



Demonstrate the use of the 
airbrush. 



Use transparencies, films, 
and charts. 



erIc 
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JjESOilRCKS 



Book 4. pp. 523-532 
Book 2, pp. 512-531 
Book 16, pp. 385-414 



Book 4, p. 524 
Book 2, pp. 519-521 



^>ok 2, p. 517 



Book 2, pp. 518-520 
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UNIT XI: TECHNICAL ILLUSTRATION 



(Continued) 



OIUECrrVES 
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TOPICS 



Kinds of airbrushes 
a. oscillating needle 
b» pencil-type 
c. poster-type 
Air supply 

Procedure for air brush- 
inc 



STUDENT ACT! V 1 TIPS 



Watercolor 



Unit Test 



THAfin'R ArTimir^; 

Assign proble«5;. 
Inkin)! (ficratchhoard) 



iiC^QIlBCK^ 



look 16, pp. 40S-40I 



Book 3, pp. 141 ( 142 
Book 17, pp. 25A-23L 
Book 17, pp, 23F, 23J, 
231. 
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WIT Xllt ARCHITECTURAL DRAFTING (OPTIOHAL) 



OBJCaiVES 



TOPICS 



The tcudcnc ghould be able Cu: 



identify several styles of 
residential architecture and 
define architecture. 



uiiuerstand the design function 
and the fundamentals of the 
construction of a faaily 
dwellinf . 



Make a detailed drawinf of 
a floor plan, related 
elevation, and exterior 
wall section. 



A. . Styles of Residential 

Architectural 

B, Architecture Defined 



C. Architecture Evaluated 

1. Show functional pattern 

2. Well engineered 

3. Aesthetic value 



Basic Drawings 
1. Plan (floor) 
2* Elevation 

3. Perspective 

4. Wall section 



ERIC 
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_STimRNT ACTIVITf FS 



Read unit in text. Find photo- 
graphs for and sketch each style 
of architecture. 
Write the definition of archi- 
tecture in your own words. 



Redesign an existing house roon 
by roo«. Change existing walls 
if necessary. 



Draw a detailed floor plan; in- 
clude all necessary information 
for actual construction. Draw 
a front and side elevation of 
the floor plan. 

Draw a typical exterior wall 
section of the floor plan. 



TFACH CR ACTf V I TI RS 



Discuss the characteristics 
of each style of architec- 
ture and show examples of 
each. 

Help students write their 
own definition of archi- 
tecture. 

Define architecture for the 
class. 

Assign students to redesign 
an existing house. Remind 
students to remember tr^iffic 
patterns from room to room, 
the structural engineering 
of the hct*se» and the 
aesthetic VAlue. 

Assign students to make a 
detailed drawing of a floor 
plan, front and side eleva- 
tion, and exterior wall 
section. 



_RnsamcFS 



look 4, pp. 378-419 
look 8, pp. 651-66>5 
look 12. pp. 413-434 
Book 16. pp. S33-S70 
Book 18, pp. 320-343 



Book 4, pp. 3ll-3t3 
Book 8, pp. 631-639 
Book 12. p. 420 
Book 16. pp. S37-S46 
Book 18, pp. 320-323 



iook 4, pp. 378-429 

look 8, pp. 631-643 

Book 12, pp. 413-454 

»ook 16, pp. S33-S70 

Book :i, pp. 320-343 

»ook 3, p. 12S 
»ook 17, pp. 32A-32L 
Book 17, pp. 32A, 32C 
221 
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UNIT XIII: PIFE OIUFriNC (OPTIONAL) 



OBJECTIVES 



The student should We ible to: 



deaonstrate an undeif standing 
of the different types of 
piping systems an^ piping 
Materials. 



■ake accurate drawings of 
piping systems. 
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TOPICS 



A. Types of Pipe 
Steel 
0«t Iron 
Copper 
^:'^stic 

B. Pipe Connections 
Screwed 
Flanged 
Welded 
Soldered 
Ball and spigot 

6. Cementing 

C. Pipe Fitting 

Valves 

1. *Gate 

2. Globe 

3. Check 

Pipe Drawings 

1. Single- line orthographic 

2. Double-line orthographic 
5. Single-line isometric 

4. Double-line isometric 



STimHNT ACTIV^TIFS 



Read chapter in text. 



Study the different kind« of pipe, 
ccr.nectionst fittings, and valves. 
Interpret sample pipe drawing 
from industry. 



Study component chart for single- 
line and double-line screw 
connection fitting. 
Sketch the piping system used in 
the student's home or classroom. 
Draw a piping system using all 
or as many components as you can. 



TEACML'R ACTIVTTinS 



Assign students to read 
chapter in text. Discuss 
text material and ar\y 
reference material. 
Display sample pipe drawings 
from industry and have 
students interpret them. 



Assign students to study 
the chart on symbols for 
screw connection fittings. 
Assign students to Sketch 
an existing piping system 
with which they arc familiar 
Assign students to draw a 
piping system using all 
or as many components as 
possible. 



Kh'SOtlRCRS 



Book 16, pp. 483-4IS 



Book 16, pp. 485-490 



Book 9, pp. 
Book 17, pp, 
Book 9, pp. 
Book 17, pp, 
291 



93-96 

29A-29L 
93 I 96 

29A, 29C, 
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UNIT XIV; AEROSPACE DRAFTING (OPTIONAL) 



OBJECTIVES 



The scudenc should be able co: 

list the major aircraft 
components. 

list five kinda of aerospace 
vehicles illustrated in this 
unit. 

list the techniques and ad- 
vantafes of undimensioned 
aerospace drawing. 
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TOPICS 



A. Major aircraft components 

1. Winss and airfoil 

2. The landing gear 

3. The power plant 



B. Aircraft Drafting Practices 

C. Undimenslontd drawings 
0. Typical Drawings 



STtlPFNT ArTIVTTT rs 



Read related chapter. 

Make a sketch of major aircraft 
components and labe] parts. 



Make a sketch of five kinds of 
aircraft and list their respective 
physical traits. 

Examine the illustrations of un- 
dimensioned drawings. 

Prepare a list of drawings suitable 
for undimensioned techniques. 



TftACIICR ACTIVITI ES 



^Lecture 



Discuss techniques in 
aerospace drafting. 



Discuss undimensioned 
drawings. 



RESOURCES 



Book 4, p. SOI 
Book 4, pp. S02-S06 
Book 8. pp. 423-429 



^Usc chart* overhead projector 
and transparencies. 



Book 4, pp. S06-S14 
B>ok 8, pp. 407-408 



Book 9| pp. 82-86 
Sook 9, pp. 85 I IS 
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UNIT XV t STRUCTURAL DRAFTING (OPTIOKAL) 



OBJECTIVES 



Thti student should bn able to: 



identify the various steel 
shapes employed in structural 
fonas and use proper symbols 
5>; for each. 



identify the terms that arc 
coouoon to structural drafting. 
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TOPICS 



. Types of Work Perfonaed 
(Structural Draftsman) 

1. Detailer in an archi- 
tect's or engineer's 
office 

2. Making the shop drawing 
for a construction 
company 

3. Preparing drawings for 
government or other 
agencies that regulate 
the construction and 
design of public build- 
ings, bridges, and 
other structures 

Structural Steel Shapes 

1. American Society for 
Testing and Material 
(ASTX) 

2. American Institute of 
Steel Construction 
(AISC) 

C. Vocabulary Words 

1. bay 

2. beam 
5. cantile 

4 . CO lumn 

5. flange 

6. girder 

7. gusset plate 



STUDENT ACTIVITIHS 



Read related chapters. 
Have class discussion, 
structural drafters. 



Identify 



Make a drawing of the basic 

steel shapes and label with proper 

symbols. 



•Notes 

List some terms that are new to 
you in drafting. 



Take notes in notebook. 



TFACIICR ACTIVTI IKS . 



Lecture. 

Show students Job 
opportunities. 

Discuss kindn of structural 
drafters. 



Assign drawings of basic 
steel shapes. 



Discuss new terms with 
students. 



RHSOdRCHS 



Book 4, p. 430 
Book 20, pp. 1-4 



Book 5, pp. 111*113 
Book 21 

Book 9, pp. 97-100 

Book 9, pp. 97,100 



^k 4, pp. 430-444 
Book 20, pp. 1-196 



Example in Appendix 
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UNIT XVI: COMPUTERS IN DESIGN AND DRAFTING (OPTIONAL) 



ORJECTIVES 



The student should be able to: 



understand how difitizers, 
plotters, and CRT video display 
units function. 



understand how co«puters 
function in computer graphics* 



demonstrate an understanding of 
the effects of computers on 
the drafting profession. 



TOPICS 



A. Definition of Terms 

1. Coaputer 

2. Dasign drafter 

3. Docwents 

4. Automated design 

5. PrograJMer 

6. Program 

7. Coiiputer language 

8. On-line operation 

9. Off-line operation 

B. Function of Computer-Alded 
Design in Drafting 



How the Coiiputer Functions 
in Coaputer Graphics 

Digitizer 

1. Manual 

2. Mechanized or auto«ated 



E. Artwork Generators 

F. Autonatic Drafting Machines 

G. Plotters 

H. Computer Graphics and the 
Drafter's future 



STUDENT ACTIVTTIFS 



Record definitions into notebook. 



Read material in text. 



Read related material in text. 



Read related Material in text 

and view film. Take part in class 

discussion. 



Read areas in text. Answer ques- 
tions for discussion at end of 
chapter. 



Complete problems assigned by 
the instructor. 



TFACUnR ACTIVITIES 



Lecture on computar-related 
terms. Assign definitions. 



Bring exa«ples of coaputer 
aided drawing for class to 
observe. Take field trip 
to local industry that uses 
computer-aided drafting* 

Lecture on coaputer func- 
tions 

Show a fila on coaputer 
graphics and laad class in 
a discussion of the efftct 
of the coaputer on drafting. 

Present material to class 
in fora of lecture* handoutSi 
or audiovisual presentations. 
Assign discussion questions 
at end of chapter. 

Assign problems. 



RKSOUkCrs,, 



Book 2, pp. 427-427 
Book 8, pp, 325-328 



Book 2, p. 427 
look 8, pp. 328-329 



Book 2, pp. 427-421 
Book 16, pp. S71-S76 

Book 2» p« 429 
Book 8, p. 330 



Book 2, p. 450 

Book 2, p. 430 

Book 8, pp. 330-336 

Book 2» p« 432 

Book 2» p. 432 
Book 16, pp. S80-S84 
Book 17, prob. 33A- 
33D 

Book 17, pp. 33A, 33C 



'Example in appendix 
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UNIT XVII: WEUyWG DRAFTIHG (OmOWAL) 



OBJECTIVES 



The student should be able ,to; 



list the basic processes for 
Joinins aetals and identify 
the standard symbol for weld- 
inf . 



TOPICS 



A. Keldins Processes 

1. Fusion 

2. Gas 

3. Arc 

4. Therwlt 

5. Gas and shielded arc 

6. Resistance 

B. Welding Drawing Symbols 



Welded Joints 



■ake a drawing of a fabricated 
part assembled with arc welds; 
use proper symbols. 
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Butt 
Up 

Comer 

Edge 

T 



STUDH NT ACTIVTTTRS 



TFACMFk ACTI VITIHS 



Read chapter. 

Draw and label the standard 
symbols. 

List three basic processes of 
joining netals and give their 
respective characteristics. 



Make a chart of the fcinda of welda 
and diagram applications^ prepare 
a pictorial drawing illustrating 
the five welded joints. 



Make a welding drawing. 



Record in notebook. 



Hold a class discussion on 

different welding processes. 
*Show class examples of the 

different welding processes. 
*Show film on welding 

processes. 



Discuss five basic kinds of 
welded joints. 



Assign a welding drawing. 



^Audiovisual aids 



RF-S OtlRCRS 



Book 2, Bh. 24 
Book 4, Ch. 17 
Book 18, Ch. 14 
Book 2, pp. 487-491 
Book 4, pp. 323-324 
Book 18. pp. 169-171 



look 2, p. 491 

Book 4, pp. 32S, Fig. 
17-8 

Book \i, pp. 174-17S 

Book 2, p. 489 

Book 4. p. 32S. Fig. 
17-8 



Book 2, pp. 49S-497 

Book 4, pp. 331-332 

Book 3, pp. 136-138 

Book 3, p. 136 



^Example in appendix 
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APPENDIX I 
TOOL LIST 
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ADVANCED TECHNICAL DRAWING 
TOOLS AND EQUIPMENT 



Classroom tools and equipment provided by the school include the following; 



Item 



Quantity 



Description 



Drafting Table 

Drafting stools 

Blueprint machine 

Paper cutter 

Pencil sharpener 

Supply storage cabinet 

Drawing storage cabinet 

Teacher desk w/chair 

Drawing board 

Drawing paper 

Drawing paper 

Drawing paper 

Set of technical pens 

Contour pen 

Airbrush 

Crow quill pens 

Paper stomps 

X-Acto knife 



25 
2 



25 

200 sheets 
200 sheets 
100 sheets 



30" X 42" w/five storage drawers 

Steel frame 30" 

60" 

36" 

General purpose 

Metal 

Metal 

Wood 

18" X 24" wood/motal edge 
8V' X 11" tracing 
11" X 17" white 
18" X 24" tracing 



ERIC 
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Tlte following is a list of tools and equipment to be furnished by the 
student enrolled in the Advanced Technical Drafting course: 



Item Quantity 

Set of drawing instruments 1 

T-square 1 

Triangle 1 

Triangle 1 

Scale 1 

erasing shield 1 

Dust brush 1 

Ajnes Lettering Guide 1 

Protractor 1 

Irregular 1 



Description 

General purpose 

24" plastic 

45^ - 10'' clear 

30^ X 60" - 8" clear 

Architect plastic 

Metal 

8" horsehair 
Clear plastic 

General purpose, clear plastic 
8" clear plastic 
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Tlie following is a list of consumable supplies to be furnished by the 
student enrolled in the Advanced Technical Drafting course: 



Item 

Drafting tape 

Hraser 

Eraser 

Sandpaper pad 
Dubting powder 
Lead holder 
Leads 

Illustration board 
Felt tip pen 
Scotch tape 
Masking tape 
3 brushes 



Quantity 
roll 



2 ea. 
1 



Description 

3/4'' - 60 yards 

Plastic 

Art gum 

12 oz. bottle 

.OS m 

4H, 2H, I IB 

18'' X 24" white 
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APPENDIX 2 
SAFETY 
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DRAFTING ROOM SAFETY 



A$ it i$ in industry, saftty is i primary concern in 
the drafting classroom. The moit important fKtor 
in safety is the attitude of the worker. Before pro- 
ceeding further, read the following safety precautions 
pertaining to the use of drafting equipment, machines, 
and material. 

• Adequate clearance around drafting tables must be 
kept according to fire and safety regulations. 

• Stools and chairs must bt kept out of aisles and 
piKed under tables and desks when not in ust. 

• Stools must be i/sed so that they rest on ill four 
legs. A "tilted stool" may cause a serious fall. 

» Adjustments to drafting tables should be super- 
vised by the instructor. Fingers must bt kept 
ciur of the top and hinged area. 

• Drafting mKhine arms, T-squire blades, and other 
equipment must not block aisles. 

• Handle dividers, compass, ruling pen, and pencils 
carefully as th'^y are sources of puncture wounds. 

• Points of t^.umb tacks often break off from the 
head and 'emain sticking out of the drafting board. 
These points should be removed immediately from 
the board as they may cause injur/ to the hands. 
Tape is recommended for mounting paper on 
drafting boards. 

• Poncili;, erasers, and other small articles should bt 



picked up from the floor in order to prevent them 
from becoming the cause of a serious fall. 
Pencils, thumb tKks, and other small articles 
should not be placed or held in the mouth. These 
items may be swallowed or cause injury and 
infection. 

► Chemicals must be kept away from the eyes, nose, 
and throat; and should be used only In an ?rea 
where adequate ventilation can be provided. 
Always keep hands and fingers clear of the paper- 
cutter blade. 

The blade of the paper cutter must be kept in the 
"down" position when the paper cutter is not in 
use. 

Hands must be kept clear of the light tube and belt- 
feeding mechanism of the Diazo whiteprinter in 
order to avoid crushed fingers. 
' v/\n^ scuffling, and other forms of 'Tiorseplay," 
«iie extremely dangerous. A playful push may 
cause a bad cut or bruise from contact with the 
sharp edge of a piece of furniture or equipment. 
Articles and materials must be stored in proper 
luckers and shelves. Items piKed on top of lockers 
may fall, causing Injuries. 

Any injury, no matter how slight, should be re- 
ported to the instructor immediately. Infection 
can result from uncared for minor cuts and scratches. 




INTRODUCTION TO INDUSTRY 



NAME 
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SECTION 



DATE 



PROBLEM 

1A 



1[L 



ADVANCED TECHNICAL DRAFTING 



0 

•a • 

3. 
4. 

5. 
6. 

7. 

8. 
9. 
10. 
11. 

12. 

13. 
14. 

15. 
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DSted Classroom Rules and Regulations Students Should Follow 

Talking is absolutely forbidden: 
whenever the teacher is talking, 
whenever any examination or quiz is in progress, 
whenever any ether student has the floor, 
whenever there is any kind of audiovisual presentation 
in progress, such as a film or filmstrip^ 

Do not talk loudly. 

Do not make disrespectful remarks to the teacher. 

Do not bring radios, tape players, or other entertainment devices 
to class. 

Do not leave paper or trash in the desks or on the floor. 

Do not mark or otherwise deface school property. This includes 
desks, floors, walls, chairs, books, etc. 

Do not move to another seat other than the one assigned to you 
without prior approval of the teacher. 

Do not be tardy for class* 

Do not leave the classroom without a hall pass. 

Do not congregate in the doorway before or after class. 

Do not enter the office and storage room, and do not open 
cabinets without prior permission^ to do so. 

Do all work in class under the teacher's supervision. Only 
supplementary work or drawings may be done outside of class. 

Complete all makeup work no later than five days after an absence. 

Do not do work from other classes in the drafting class without 
special permission. 

Other than for official meetings, do not leave to go to another 
teacher's room without a written note from that teacher and approval 
from the drafting teacher. 




16. Use cover sheets for all quizzes and tests. 

17. Use five minutes at the end of etch hour to clean up and put away 
equipment and materials. Signal will be given by the teacher for 
the start of this cleanup. 

18. Remain seated at your desk until dismissed by the teacher (not 
when the bell rings). 

19. Be sure that your desk and stool are in order before leaving the 
class. 

20. Enter and exit through the front door only. 
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ADVANCED TECHNICAL DRAFTING 
SUGGESTED STUDENT EXPECTATIONS 



I. Students will be expected to bring the following materials 
to class each day: 

1, notebook 

2, pencil 

3, textbook (when issued) 

4, drawing equipment and materials 

II. Students will be expected to be in their assigned seats and 
prepared to begin class when the tardy bell rings. 

III. Students will be courteous and respectful to their classmates 
as well as to the teacher during class activities by listening 
while others speak. 
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GRADING CHART FOR TECHNICAL DRAFTING 



Neatness Accuracy Line Lettering 

Quality 

Work is ibovo Criticisni A 
in every item 



Lacking sligiitly m not B 
more than one item 



Lacking slightly in Aot C 
more than two items 



Lacking seriously in ons D 
item or generally lacking 



This kind cf work should Cruniplcd Ra c <^ i\ d edges Carelessly lettored 

be done ovor Do nGt roll Cbitted drawing 

D.O. Grade Inaccurate drawings guide lines 



Other consicerations: Industry, speed, judgment, application, general knowlecj;e, 

consideration of others, and teacher. 



The 


ab.3en-e of undesirable 


ma 


1/ 


Measuring 


5. 


2, 


Needlepoints 


* 


3. 


Tacking 




4. 


Erasures 


8. 



.s Eroni: 
Finger marks 

High spot rubs (T-square) 
Cruinpling from rolling 
Soil or markings in any way 



Accuracy 



The measure of perfection in: 

1. Tangency 5. 

2. Measurement 6. 

3. Match- line spacing 7. 

4 . Dimensioning 



Balancing views 
Projection 

Proportion of symbols and 
other representations 



Line Quality - 



The quality of and conventional correctness of lines: 
1. Construction conforming to standards 
Weight conforming to standards 
Uniform weight of same class lines 
Clean cut and not worked over 
Limitations correct for center lines, extension, 
and other lines with breaks 



2. 
3. 
4. 
5. 



Lettering - The quality of the free-hand work on plate : 

1. Standard inclination (vertical or incline lettering) 

2. Consistent inclination 

3. Standard height for purpose 

4. Consistent height 

5. Guidelines used consistently throughout drawing 

6. Lettering composition — correct spacing 

7. Work spacing as necessary to drawing 

8. Spelling 
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APPENDIX 3 
SUGGESTED PROBLEMS FR»1 TEXTS 
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ADVANCED TECHNICAL DRAFTING 



Suggested drawing assignments for Advanced Technical Drafting course 

Unit I Review of Basic Technical Drawing 

Fig. 15-31 (#12, p. 290) 

Fig. 15-35 (#12, p. 292) 

Fig. 15-47 (#12, p. 300 

Fig. 11-31 (#4, p. 242) 

Fig. 11-38 (#4, p. 244) 

Unit II Functional Drafting 

Fig. 16-29 (#4, p. 320) 

Fig. 16-35 (#4, p. 321) 

Fig. 16-36 (#4, p. 321) 

Fig. 16-37 (#4, p. 321) 

Unit III Inking 

Fig. 13-38 (#4, p. 286) 
Fig. 13-43 (#4, p. 287) 
Fig. 13-48 (#4, p. 288) 

Unit IV Surface Development and Intersections 

Fig. 18-54 (#4, p. 357) 
Fig. 18-55 (#4, p. 358) 
P. 13-3 (#8, p. 360) 
P. 13-10 (»8, p. 362) 
Fig. 21-41 (#16, p. 358) 

Unit V Secondary Auxiliary Views and Revolutions 

Fig. 12-35 (#12, p. 227) 

Fig. 12-36 (#12, p. 228) 

Fig. 12-37 (#12, p. 229) 

Fig. 13-10 (#12, p. 236) 

Fig. 13-11, (#12, p. 237) 

Fig. 7-29 (#4, p. 158) 

Fig. 7-59 (#4, p. 160) 

Fig. 7-62 (#4, p. 162) 

Fig. 7-65 (#4, p. 163) 

Unit VI Charts and Diagrams 

Fig. 23-46 (#4, p. 475) 

Fig. 23-39 (#4, p. 475) 

Fig. 23-47 (#4, p. 475) 

Fig. 23-56 (#4, p. 476) 

Fig. 23-59 (#4, p. 476) 
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Unit VIT 



Detailed Thread Representttion 



Fig. 24-30 (#16, p. 428) 

Fig. 24-43 (#16, p. 434) 

Fig. 10-46 (*4, p. 223) 

Fig. 10-48 (#4, p. 223) 

Fig. 10-52 (#4, p. 224) 

Fig. 10-55 (#4, p. 224) 

Fig. 14-39 (#12, p. 263) 

Unit VTIT Map Drafting 

Fig. 21-1 (#12, p. 398) 
Fig. 21-2 (#12, p. 398) 
Fig. 22-27 (#4, p. 461) 
Problem 1 (#8, p. 627) 
Problem 2 (#8, p. 627) 
Problem 13 (#8, p. 627) 

Unit IX Basic Descriptive Geometry 

Fig. 20-49 (#15, p. 317) 

Fig. 20-50 (#15, p. 318) 

Fig. 20-54 (#15, p. 322) 

Fig. 4-52 (#4, p. 90) 

Fig. 4-54 (#4, p. 90) 

Fig. 4-61 (#4, p. 90) 

Fig. 4-72 (#4, p. 91) 

Fig. 8-46 (#4, p. 180) 

Fig. 8-50 (#4, p. 180) 

Fig. 8-55 (#4, p. 180) 

Unit X Electrical and Electronic Drafting 

Fig. 24-44 (#4, p. 498) 
Problem 2 (#8, p. 584) 
Problem 3 (#8, p. 584) 

Unit XT Technical Illustration 

Fig. 7-AO, p. 139 (^'2,.p. 152), 
Fig. 11-63, page 226 (#2, p. 521) 
Fig. 18-47, page 372 (#2, p. 521) 
Problem 10 (#16, p. 410) 
Problem 2 (#16, p. 408) 

Unit XII Architectural Drafting 

Fig. 20-47 (#4, p. 425) 

Fig. 20-99 (#4, p. 425) 

Fig. 20-100 (#4, p. 426) 

Fig. 22-32 (#8, p. 663, pr. 2) 

Fig. 22-40A (#8, P. 662) 

Fig. 23-19 (#12, p. 434, pr. 23/9) 

Fig. 23-19 (#12, p. 434, pr. 23/11) 
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Unit XIII 



Pipe Drafting 



Fig. 29-21 (#16, p. 489, pr. 1) 

Fig. 29-22 (#16, p. 489, pr. 2) 

Fig. 29-24 (#16, p. 490, pr. 4) 

Fig. 29-22 (#16, p. 490, pr. 8) 

Fig. 29-24 (#16, p. 490, pr; 12) 



Unit XTV Aerospace Drafting 

Fig. 25-34 (#4, p. 520) 

Fig. 25-36 (#4, p. 521) 

Fig. 25-37 (#4, p. 522) 

Fig. 25-38 (#4, p. 522) 

Fig. 16-9 (#8, p. 431, pr. 1) 

Fig. 16-49 (#8, p. 432, pr. 18) 

Unit XV Structural Drafting 

Fig. 21-36 (#4, p. 445) 

Fig. 21-37 (#4, p. 445) 

Fig. 21-38 (#4, p. 446) 

Fig. 21-39 (#4, p. 446) 

Unit XVI Computers in Design and Drafting 

Fig. 12-17 (#8, p. 335) 

Fig. 33-26 (#16, p. 584, pr. 1) 

Fig. 33-26 (#16, p. 584, pr. 2) 

Fig. 33-26 (#16, p. 584, pr. 3) 

Unit XVII Welding Drafting 

Fig. 17-26 (#4, p.' 331) 

Fig. 17-27 (#4, p. 331) 

Fig. 17-30 (#4, p. 332) 

Fig. 17-32 (#4, p. 332) 
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APPENDIX 4 
SAMPLE WORK SHEETS 
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All the drafting problems in this section are examples only, Thoy 
are not to be reproduced, especially those used by permission from the 
following books: 



Brovm, Walter. Drafting for Industry Workbook , South Holland, Illinois: 
Goodheart-Willcox Publishing Company, 1980 

Levens, A. S. and Cooper, S. J. Problems in Mechanical Drawing . 5th ed. 
New York: McGraw-Hill Book Company, 1980. 

Spence, William P. Drafting Worksheets . Revised. Peoria, Illinois: 
Bennett Publishing Company, 1981, 

Wallach, Paul. Drafting Problems . Encino, California: Glencoe Publishing 
Company, 1981. 
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SAMPLE WORK SHEETS 

Unit I Review of Basic Technical Drafting 

Problems: 30-C, 117, 97 

Unit IV Surface Development and Intersections 

Problems: 90, 91, 93, 95, 97, 101, 21-G, 21-K, 21-M 

Unit V Secondary Auxiliary Views and Revolutions 

Problems.; 70, 72, 73, 76, 79, 87, 88, 19C, 19E, 19H 

Univ VI Graphic Charts and Diagrams 

Problems: 126, 127, 128, 129, 130, 143 

Unit VTI Detail Thread Representation 

Problems: 104, 105, 65, 66, 67, 68 

Unit VIII Map Drafting 

Problems: 111, 112, 139, 140 

Unit IX Basic Descriptive Geometry 

Problems: 78, 81, 20-K, 20-0, 20-R, 82 

Unit X Electrical and Electronic Drafting 

Problems: 28-G, 28-H, 134, 135 

Unit XI Technical Illustration 

Problems: 23-F, 23-J, 23-L, 141, 142 



♦Optional Areas 

*Unit XII Architectural Drafting 

Problems: 32-A, 32-C, 32-1, 125 

*Unit XIII Piping Drafting 

Problems: 29-A, 29-C, 29-1, 93, 96 

*Unit XIV Aerospace Drafting 
Problems: 83, 85 

*Unit XV Structural Drafting 
Problems: 97, 100 

*Unit Computer Drafting 

Problems: 33-A, 33-C 

*Unit XVII Welding Drafting 
Problem: 136 
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UNIT I REVIEW OF BASIC TECHNICAL DRAFTING 
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SCALE 11 



mt rfriwlnc is frtm the foUo%ln| source Aiv2 
15 uifj by pervistion. 

fcalUch. raul. Df^ftine Problwtjt . Enclno. 
CatifornU: C\tt<ot lubiuhinj <!o«?any, 19tl. 



DESIGN/WORKING DRAWINGS 
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NAME 



SECTION 



DATE 



PROBLEM 
30-C 



BhSI COPY AVAi tt-Bte 
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MAKE A OLTAlLtO WOnHING ORAAING OF THE PART SHOWN. USE SHEET NO. 1 16. CHANGE ALL DIMENSIONS TO DECIMAL LIMIT 
DIMENSIONS WITH THE FOLLOWING TOLERANCES. .A>tX • ♦ .003. .XX - 1.010. DELETE ALL UNNECLSSARY DIMENSIONS. INDICATE 
BV USE Of SYMBOLS ALL FLAT SURF ACES AS 1 2!> MiCROlNCHES AND ALL BORED AND COuNTERBOftEO HOLES AS 63 MlCROir«CHtS 
IN TEXTURE. f 



32DIA--8H0LES 
-2 R 




CBORE 
2 PLCS 



X^DR 



2 OIL GROOVES EACH 

I v»/incr J. 

16 



HUB-i- WIDE, ^ DEEP 



GEAR COVER PLATE 



Ihl^ Jrawlnj: Is from the follovitic source and 
is usi'J hv peni!s5ion. 

hro^n, ikAltcr. Draft ing* far lnJu<t rv Korkbool . 
South liolland. iTTTKoiTt GooJt)eart*Ki Mcox 
rublistiin; Cospany. \9U0, 
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CotwriflHtby Coodneart'Witlcox Co.. Inc. 



1 Support 




Make a working drawing of the Support. Dimension completely and 
indicate the surfaces you assume to be finished. Show a revolved or 
removed section of the web. Suggested scale: i size. (Millimeters may be 
used, with a scale of 1:2.) 



j 2 Clamp 



V\l% drawing: Is fro* the foUowinc source and 
is used by jicrsixslon. 

Lcvcns, A. S. and Cooper. S. J. ProMe«5__in 




Mc(ruw.iail book ^oitpany. 1910. 



Moke full-size working drawings of the two parts of the Clamp. 

Draw c >*ssennbly of the Clamp (open at 45*) with sections as 
deenr)eo necessary. 







Drown by: 




NAME OF SCHOOl 




Dote: 


97 



Copyright I 1980 McCrow-hill, Inc. 
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BEST COPY AVAILABLE 
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UNIT IV SURFACP. DEVELOPMENT AND INTERSECTIONS 




57 



86 




Using instruments, draw the right-side and 
auxiliary views to show the true shape of the 
sloping surface. (Refer to Chapter 7.) 




2. 



Draw an auxiliary view, showing the true 
shape of the sloping surface. Use the offset 
method in drawing the curve. (Refer to 
Chapter 7.) 



This drawing is fro* the foUowInf sourc* and 
is used by pernission. 

Uvcrtj, A. S. and Cooper. $, J. l»roMe«sin 
Mcchanica! firawine . 5th cd. Kcw~Vorkl 
Mcuraw-Hill Hock Co«p«ny. 1910. 





Title: Auxiliary Views 



NAME Of SCHOOl 



Drawn byu 
Date: 



90 



^ rnght t 1980 McGraw-Hill. Inc 
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BEST COPY AVAILABLE 
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Moke o pottern (development) of the roof surfaces and calculate the 
number of square meters in the entire roof. 



so 
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Title: Development 



"Til* drawir.j i\ fron ihr foMowinj: source and 
I* used by pemKsion. 

levcnf. A. 5. ar.d Cooper, S. J. Pr oMfyf in 
M e£h3r>t;n: hriMna . lih rd. New Urk: 
^TvMr3k..|!xn hoOk Coapjny, 1980. 
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NAME Of SCHOOl 



BEST COPY AVAILABLE 



Drown \>Y 
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jr 



Develop the lateral surface of the Transition Piece that connocti the circular duct and ihe 
rectangular opening. 



00 

o 
o 

I 




o 




Thit drawing Is froc the following source 
is 'J<eJ bv pcn!i>sSon. 

Lfvenj.. A. £. and Cooper. S. J. ProMfg in 
.Mci.raw.iuTi hoc». Lonpany. 1910. 



Title: Oevefopmenf 



NAME Of SCHOOl 
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BEST COPY AVA I L A BLE 



Oro<Mn by- 
Dole* 



93 
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LAY OUT THE INSIDE PATTERN FOR THE OEVELOPMENVsOF THE PIPE ELBOW. TITLE: THREE-PIECE ELBOW. 



0> 




9a 



erJc 



TVIji drawinc if froc the foDcoins tourcc an^ 
Pr9wr.. VaJter. i 



NO. 95 



BEST COPY AVAILABLE 



LAY OUT THfc INSIDE PATTERN FOR THE PYRAMID. TITLE; TRUNCATED PYRAMID. 




to 




O 
o 
o 

Q 

9 



o 



n 
p 



Thlf dravinc 1» froo the foUovinf jource xruS 
is u*rJ by pcniistion. 

Publishint Coepan)-, 1910. 



ERIC 




NO. 97 
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BEST COPY AVAILABLE 



95 



LAY OUT THE INSIDE PATTERN FOa THE TRANSITION PIECE. TITLE; TRANSITION PiHCE. 




O 
o 



ThU drawing Is fru* the followlnf sourer aiU 
U uic«l hv pent U.n Inn. 

Hf»wn, lk.iltcr. I'nft lng for In<iuttry tforH»o»lL . 
>«-iith HollaiiJ. iHTnoU: (;oo(lhcart*«inc»x ' 
TuMUhlnf Conpan/, W0» 



i6 
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NO. 101 



BEST COPY AVAILABLE 



COMPLETE THE PATTERN DEVELOPMENT. 
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ni 




xs utcJ by pfrmitiSon. 

CAliiurnU. CIcncoc I ubTTTJTilSTr.pinr. Jfll. 



RFS T COPY AV/\iLAOLL 





COMPLETE THE PATTERN DEVELOPMENT. 



nit drawlnf l5 (rom the foUo-inj fource «nd 
U u«eil hy penkission. 

kitUch, PauI. Draft inr rrohlf<tt . Lnclno, 
California: Glcncoc Fubluhtng Cocptny, I9it. 
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DEVELOPMENTS 



NAMB 



seCTION 



DAie 



PROBLEM 

21-K 
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loo. 



BES 



COPY AVAILABLE 



BEST COPY AVAILABLE 



COMPLETE THE PATTERN DEVELOPMENT. 




£CAL£ \ 2 



This drawing 15 fron the followinc sourct and 
if u%»4 hy pfnil>st»7i. 
Wallacht raul. Draf t Irf Pr»h1 ms . Encino< 
California: Glencoe {'ubluhinp conpany* If II. 
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DEVELOPMENTS 



NAME 
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SECTION 



DATE 



PROBIEM 

21-M 



UNIT V SECONDARY AUXILIARY VIEWS AND REVOLUTIONS 



ERIC 
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102 



CONSTRUCT A 6feCUN0ArtY AUXItiARt VlEl^OF THE OiJfeCT AS iNOlCATtO. LEavE CONSTRUCTION LINES TO SnC^^^ wONSTW^cT'wN 





This (Irawinfi is fro* the folJowini source am! 
is ttseJ by perMission. 

Brown. Walter. I'rafting for ln<lu<try >>prVhook . 
South IwIUikI, Uiinot>: uooJhc.irt*Mi]co)i 
hiblishinf Cof*nr, I9IQ. 



NO. 70 



ERIC 
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Copvf ight by GoodhearfWillcox Co.. Inc. 
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BEST COPY AVAILABLE 



DO THE SECONDARY AUXILIARY PROJECTIONS AS INDICATED, TITLE: SECONDARY AUXILIARY PROJECTIONS, 



h'lWD THE FOINT VIEW OF THE LINE 



OS 




O 
o 
o 
a 




CONSTRUCT THE TRUE SIZE AND SHAPE OF THE OBLIQUE SURFACE 



104 



ERIC 





FIND THE TRUE ANGLE BETWEEN THE OBLIQUE PLANES 




ThU ^rjvinc is fro* iht /ollovliif source and 
is usff' t>v prrwissioii. 

Brofc**, kiltfr. I' raftir* for Indmtn* <>erlt*oot . 
5cut*^^ )i:\n.nnJ. lliir. !• ; woojiiear;«fcii Jcox 
ruMtsMnc Coapany. ]980. 



CONSTRUCT THE TRUE SiZE AND SHAPE OF THE OBLlQUE SURFACE 
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NO. 72 



BEST COPY AVAILABLE 



DRAW THE N£CESSAHY VI£tVS INCLUDING AN AUXILIARY VIEW OF THE INCLINED SURFACE, 



O 



ERIC 





r 



This 4ritaific i% frm the /oUowinf swrtt 
it (iStJ bf ptnciski«ti. 

>rc^ti. tatttr. fi rAfttf^t !fliu^trv_>f>riho»i . 
hthlHhin^ Co«pjiiy« 1910. 



NO. 73 
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BEST COPV AVAIUBLE 



1 



USE THE REVOLUTION METHOD FOR SOLVING THE PROBLEMS AS INDICATED. TITL6: REVOLUTIONS. 



108 
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FIND TRUE SIZE OF THE PLANE BY PROJECTING AN EDGE VIEW IN HORIZONTAL 
A AUXILIARY AND tY REVOLUTION. 




C FIND TRUE SIZE Of THE ANGlE BETWEEN THE INTERSECTING PLANES. 




TftS* drawing i: trv ihr followjhf «Niric 
I* u<n! by pcrT»it>ion. 

,>pjlh liolUnd. liiinot*: o<K*oiiMri*K^ hcok 




B FIND TRUE SIZE OF THE PLANE BY A PRIMARY AUXILIARY AND BY REVOLUTION 




D UND THUE SIZE OF THE ANGLL BETWEEN THE INTERSECTING PLANES. 



Btsi wn 



NO. 76 
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OnAW A SUCCESSIVE nC VOLUTION OF THE ODJGCT TO PM0DUC6 A THUE SIZE VIEW OP THE OULIOUG SUHFACE, TITLE. SUCCESSIVE HEVOLUTIONS. 




NORMAL POSITION. 



REVOLVE ON AXIS OF HORIZONTAL PLANE. 



Vouth hjU:irM:. iTTTn-.i's: WnincjrtnTTitcK' — 
l^l!•lllhlns Cuzp4nf» iff*. 

REVOLVe ON AXIS OF FRONTAL PLANE. INDICATE THE TRUE SIZE SURFACE. 




110 



NO. 79 



11 1 





h — 







Draw a partial auxiliary view to show 
the true shape of the sloping surface 
of the Ang/e Sfop. Complete the 
front view to show the hidden lines. 



is u»cJ by ^niU»lon. 

Lrvens. A. S. and C*oper, S, J. yr«Mf«* Iw 
HcchawUa; Pr^wiwt . Slh ti. K«v lork: 



Title: Angfe Stop 











NAME OF SChOOI 




DniP.. 
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BEST COPY AVAILABLE 



Develop the lateral surface of the Truncated Prism. (Refer to 
Chapter 18 in the text.) 
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o 

0 

? 
X 
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•Piii drawing i> fror the foUo-inj; fourct %^ 
Is u>fJ pcmi»$i»n. . ^ ^. 

Uvcr.t. A. S. anJ Cooper. S. J. rr»^lf > it> 

Mccfa-.:j;t: Priw^nC . Sth rJ. ^ork: 



Title: Deve/opmenf 
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ame of school 



BEST COPV AVAILABLE 



Drown by; . 
Do»e* 
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ADD DIMENSIONS AND NUMBER EACH CORNER OF ALL THE VIEWS. 

1 






PRIMARY REVOLUTION - REVOLVE TOP 
VIEW 30° CLOCKWISE. COMPLETE FRONT 
AND SIDE VIEW. 



Thlf driwmc i% froc the foi:ow|nf lo'jrce 
ii utcd b> rrn»i5&lon. 

)«anach. PauK hrafttnf rroS>fy^* » Entino, 
Californu. Glcncoc l*uoJi»ftinj: Coapany, J9SJ. 




SCALE 1:1 




'RIMARY REVOLUTION - REVOLVE FRONT 
VIEW 350 COUNTER CLOCKWISE. COMPLETE 
TOP AND SIDE VIEW. 




ERIC- 



REVOLUTIONS 



NAME 



SCALE 1:1 



SECTION 



DATE 



PROBLEM 
19-C 



75 



llfi 



BEST COPY AVAILABLE 



BEST COPY AVAILABLE 



REVOLVE SURFACE 1. 2. 3. TO TRUE SIZE USING AUXILIARY 
OR REVOLUTION TECHNIQUES. 



4 




SCALE 1:3 



REVOLVE SURFACE 1. 2. 3. TO TRUE SIZE. 




This JmwiRg i$ froM the following source 
Is u<ed by peraUsion. 

lialUeh. I'iul. hraftinf rrnMt«< » Enclno. 
Cali:*crni». Clrncoc iiibiishinji Company. 



3 2 



SCALE 1:2 



REVOLUTIONS 



NAME 



-Hr 



SECTION 



DATE 



PROBLEM 

19E 



ORTtiOGRAPHIC- ISOMETRIC 




STEP 3. COMPLETE SUCCESSIVE REVOLUrTlON - 
REVOLVE FRONT VIEW 30° CLOCKWISE. 



STEP 1. PRIMARY REVOLUTION - REVOLVE TOP 
VIEW 30° COUNTER CLOCKV^ISE 




O n « «L 

3 • _^ f 



2-3- 

9 e I* *^ 

r» •* 
<« O t 



I i 



3 3 g 



STEP 2. SUCCESSIVE REVOLUTION - REVOLVE 
END VIEW 45° CLOCKWISE. 




1 



BEST COPY AVAlLABLh 



UNIT VI GRAPHIC CHARTS AND DIAGRANJS 



FRir 



78 



120 



MAKE A MULTIPLE LINE CHART TO COMPARE THESE DATA. 
USE LINE SYMBOLS OR'COLOR. 



INTERNATIONAL TOURIST ARRIVALS 


REGION 


1975 


1976 


1977 


1978 


GERMANY. W. 
FRANCE 
ROMANIA 
MALTA 


7.231 .315 

24.931,000 

3.205.926 
315.41 7 


7.889.614 
25.036.000 
3. 1 68.710 
339.537 


8.422.520 
26.265.000 
3.684.854 
361.874 


8.663.04 8 
27.137.00 0 

3.791.452 
477. 74 1 



MAKE A PIE CHART SHOWING 
LIVESTOCK PRODUCTION IN 

ITALY 



ANIMAL 


NUMBER 


CATTLE 


8. 568.000 


SHEEP 


8. 694.00 0 


GOATS 


960.000 


PI GS 


9.420.000 


HORSES 


523.000 



MULTIPLE LINE CHART 



ThU iT>^iT\t 1» item the roUovInt jourcc aiuS 
I J utti rc7r»«non. 
Sp«nce, ki P. Priftinc iiorlthfcti . 
ScvlifJ. reorti, lllmati- kcnnrie 
Publiihtnt Coepany, 19tl. 



PIE CHART 



CHARTS 



126 




79 



121 



BEST COPY AVAILABLE 



DRAW A BAR CHART SHOWING THESE DATA, USING COLOR TO INCREASE 
THE EFFECTIVENESS OF THE CHART. 



TELEPHONES IN SERVICE 


AUSTRALIA 


5,267.000 


WEST 6ERMANY 


19,603.000 


BRAZIL 


3.371,000 


JAPAN 


4 5,515,000 


CANADA 


13,883,000 


U.S.S.R. 


16,949.000 


FINLAND 


1,833,993 


UNITED STATES 


14 9,012,000 


FRANCE 


13.833.000 


UNITED KINGDOM 


21.244.000 



1hi« <riwiii| ii froM iht foltowlnt source «nd 
if vt*4 by iwniissloii. 
Sp*nc«. Wtlliaa p. Priftlnn work»h««t». 
lln-iiW. rttrit. Ililnoli: kcnnrtt 
Publiikinf CMfwnr. ]9II. 



CHARTS 



127 




80 



BEST COPY AVAILABLE 



122 
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MAKE A HIGH-LOW BAR CHART OF 
THESE STOCK PRICES: 



STOCK PRICES IN DOLLARS 


COMPANY 


LOW 


HIGH 


APEX STEEL 


3.75 


5.92 


FOOD INC. 


7.63 


9.75 


RAPID TRANSIT 


1.72 


3.51 


COMPUTERS INC. 


5.87 


9.89 



POINTS ON A CURVE X»Y 


POINT 


X 


Y 


1 


-5. 


+ 5. 


2 


-4.0 


+ 3.0 


3 


-3.0 


+ 1.8 


4 


-1.5 


+ 0.75 


5 


0 


0 


6 


+ 1.5 


-0.75 


7 


+ 3.0 


- 1.8 


8 


+ 4.0 


-3.0 


9 


+ 5.0 


-5.0 



Thif driwln* is fnm tht follovinfi sourct sn<! 
is uteJ by peniission. 
Spcncc. kTiiiiM p. Drafting Worl»hrfti . 
Revised, ffgrii. JiTTnoTTi Bennett 
rublishinc CocpAny, l9tl. 



CHARTS 
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BEST COPY AVAILABLE 



BEST COPY AVAILABLE 



MittKE A SURFACE CHART. USE COLOR. 



IMPORTS AND EXPORTS OF STEEL MILL PRODUCTS*^ 




I960 


1961 


1962 


1963 


1964 


1965 


1966 


1967 


1968 

-m 


IMPORTS 


3.2 


3.0 


4:1 


5.3 


6.2 


10.3 


10.5 


11.2 


18.0 


EXPORTS 


2.9 


2.0 


2.0 


2.2 


3.1 


2.5 


1.5 


1.7 


2.1 



* MILLIONS OF TONS 



This rfrawinc u (rem th« foUowinc ^ourct ami 
is u<cd by pcrvMsloA. 
Spence, WiHisJi T, Drafting liorliihccts . 
fttvtsed, Peorii* Illinois: bcnnett 
Publishing Coapany. 1911. 



CHARTS 



129 



ERIC 



82 



12i 



FOLLOWING ARE SOME DATA TO BE SHOWN BY A CHART DECIDE WHICH 
TYPE OF CHART WILL BEST SHOW THE DATA. DRAW THE ASSIGNED 
PROBLEMS ON SHEET 131. 



VOLTAGES PRODUCED BY DIFFERENT SOURCES 



WORLD PRODUCTION OF 
TIN IN METRIC TONS 


MALAYSIA 


75.000 


BOLIVIA 


30.000 


THAILAND 


22.000 


CHINA 


20.000 


U.S.S.R. 


2 8.000 


INDONESIA 


20.000 


NIGERIA 


9.000 



SOURCE 



BATTERIES 

AUTOMOBILE GENERATORS 
TRAI.N GENERATORS 
RESIDENTIAL TRANSFORMERS 
CITY DISTRIBUTION TRANSFORMERS 
POWER TRANSMISSION LINES 



VOLTAGE RANGE 



6-12 
6-12 
32-60 
120-440 
2,300-4,200 
13,200-287,500 



YEARLY FINANCIAL REPORTS* 


COMPOSITION OF 
GERMAN SILVER 


ACCOUNTS 


JAN-MAR 


APR-JUN 


JUL-SEP 


OCT-DEC 


PAID 


10.2 


7.5 


9.5 


13.8 


COPPER 50% 
NICKEL 207o 
ZINC 30% 


DELINQUENT 


1.5 


5.7 


4.2 


0.9 



* THOUSANDS OF DOLLARS 



TEN LARGEST NATIONS BY POPULATION 




ASSETS 


OFNONFINANCIAL CORPORATIONS 


CHINA 


852.000.000 




YEAR 


MILLIONS OF DOLLARS 


INDIA 


61 0.000.000 




1972 


573.5 


'J.S. S.R. 


257.000.000 




1973 


643.3 


UNITED STATES 


215.000.000 




1974 


712.2 


INDONESIA 


140.000.000 




1975 


731.6 


JAPAN 


113.000.000 




1976 


753.5 


BRAZIL 


109.000.000 




1977 


779.2 


NIGERIA 


85.000.000 




1978 


799.1 


BANGLADESH 


79.000.000 




19 79 


805.6 


PAKISTAN 


72.000.000 







Thi* tfrawiMf it from tKe f«Uowinc sourct and 
is uftd prnilssSon. 
Sptncr. Win 1m r. Unftinz »ort<hcet« . 
Rcviird. ^rnria. lllmoM: lemctt 
Publiihlnc Coaptnr. 1911. 



CHARTS 
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125 



PREfARE ALINE GRAPH CONTRASTING THE NUMBER OF PERSONS EMPLOYED IN SERVIcu -PRODUCING INDUSTRIES WITH THOSE IN GOODS PRODUCING. USE THE f ALLOWING 
DATA, SUBSTITUTE ACTUAL DATES FOR YFARS. 

PAST FUTURE 
MILLIONS JOYRS S YRS PRESENT 5 YRS lOYRS 

:M.0 47.6 59.7 

24.8 2t.5 30.0 



OF 
WORKERS 



SERVICE 
GOODS 



10 YRS 
24.8 
27.3 



S YRS 

27.2 

26.0 



OCl 



126 5 

er|c 



This Jr>winr i> frm ihr fvSlovin ••urc* 
Irown, VJlter. Ur<ftinc fer lii^tt^try WorVS— t . 
Publtsninr Ccmp^ny, If 90, 



NO. 135 



127 



BEST COPY AVAILABLE 



UNIT VH DETAILED THREAD REPRESENTATION 



FRir 



85 



128 



M22 



238 



249 
1 



•^2mU 

"® . ' JSWxiS? Of; ASSY 



f5 X -Sb" 
it 




h— 63 



I 



I— 1-^ 666— j 

— 11^ « . ^ 32 H 



STOCK 



SPtNOLE RAM SCREW 



00 



2- 




drAhtr.c i« frow thr lo lotflnc sourer ftW 
I* u<rd r«* pcrvisslon. 

.•iouth lidllAna. ihinoit: (loodn r a r t > >• i il c ok 
Tub 1; sr. In; Cwinan/. JJSO, 




129 



BEST COPY AVAILABLE 



130 



DRAW A HALF SECTION OF THE SHANK AND SHOW THE THREADS IN ftf^2ilTfiftfe4 GMI^SroSffilE$ART. 



on wioc i. :tt CUP 

0 A tS(5 OlA X i2S WIDC 



051 )f Ay \ 



0(2 CMAwrCR • 




soo 

I 000- 



1 ^NECK 
^ 1 125 « X 015 OCE^ 



SHANK 



.>5 750— *1 



00 



D 
o 
o 
a 



This Jrtvlnc Is fro« the foliovlnf Mwrc* mU 
Is u*cd oenilislon. 

^rc^n. la Iter It raftUr (tr lf»du«tn' »ork»o»k « 
South haIU»<i. iTlinois: b<HMirieir:*ikitJC«x 



131 
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NO. 105 



132 



BEST COPY AVAILABLb 



PREFERRED SERIES OF FASTENER SIZES, 
THREAD PITCHES AND THEIR THREAD 
TENSILE STRESS AREAS 



rvOn«inOi 




Nominol 




Dio ood 


Stf •!) 


Dig. ortd 


Slr««t 




AftO 


IhfMMi 


Ar«« 


rncn 


mm* 


rrtch 


mm' 


Mi d • w J5 


t ?; 


M^O * 2»5 


245 


M2 « 0 4 


* w 


M24 « 3 


J3J 




3 39 


M30k3 5 


561 


^Aj « 0 ) 


5 03 


M36« 4 


817 




6 7B 


M42i4 S 


1120 


M4«0 7 


8 78 


M48 S 


1470 


M5.0 8 


14 2 


AAS6»5^ 


2030 


1 


20 1 


/JS64k6 


2680 


M3 P 1 25 


366 


M70>6 


3460 


MiO ■ 1 S 


560 


AiNa0x6 


4340 


Ml?, I ;5 


843 


M90*6 


SS90 


MI4*2 


IIS 


M100«6 


6990 


Ml6«2 


157 







CLEARANCE HOLES FOR 
THREADED FASTENERS 



Bollt, Scr*w» ond Studs 





Hoft 




HoU 




HoU 


Nom 




Nom< 


Clcoronc* 


Horn. 


CWorooc* 




D 


Fo%ttn«r 


D 


Scr«w 


D 


Sito 


Bosic 


Six* 


Botfc 


Six* 


ftoitc 


Ml 6*0 35 


1 8 


M20k2 5 


22.0 


2.2 


2.6 


M2tO 4 


24 


i'A24jt3 


26.0 


2 9 


3.3 


M2 5 « 0 45 


29 


M30O5 


33.0 


3.5 


4.0 


M3.0 5 


34 


j'A36A4 


39.0 


4.2 


4.8 


i . 0 6 


40 


*W2<4.5 


45 0 


48 


5.4 


M4 . 0 * 


4 5 


V^8«5 


52.0 


5^ 


6.2 




55 


M56«5 5 


62.0 


6.3 


7 1 




66 


M64 6 


700 


8.0 


9.0 


AA8. 1 25 


90 


M72jt6 


78 0 


9.5 


10.5 


MIO« ' 5 


no 


M80x6 


860 






MI2< 1 75 


13 5 


M90a6 


96 0 






MU<2 


15 i 


MIC0a6 


107 0 






M!6t2 


17 5 











Topping S<r«w» 
(AS. 



DIMENSIONS OF HEX SOCKET 
CAP SCREWS 





A 


K 


S 


Screw 
CM*. 


















H*od 






Dio* 


H«i9hl 


SIt« 


Pifch 


mox. 


mat. 


nom. 


Ml 6k0 35 


30 


t 6 


1 5 


M2«04 


3 8 


20 


1 5 


AA2.5«0 45 


4 5 


2 5 


20 


M3k0.5 


55 


30 


25 


M4kO 7 


70 


40 


30 


AASxO 8 


6,5 


50 


40 


M6x 1 


10 0 


60 


50 


AA6« 1 25 


13 0 


80 


60 


Aim . 1 c 


16 0 


100 


8 0 


MI2xl75 


180 


12 0 


iOO 


MUx2 


21 0 


140 


12 0 


Ml6ii2 


24 0 


16 0 


14 0 


AA20ii2,5 


300 


200 


170 


M24n3 


36 0 


24 0 


19 0 


M30k3.5 


45 0 


30.0 


22 0 


M36x4 


540 


360 


27 0 




1 

j 

s 








4 " » 




DIMENSIONS OF MACHINE AND TAPPING SCREW HEADS 






\Z3 @) ( 







riAlCOUNUfSUNK 
HCAO 



OVAICOUNTCRSUHK 
HEAD 



PAN HCAO 



H£X HCAO 




HiXWASHCRHCAO 



NOM THRCAOSIZC 


A 


8 


C 


D 


E 


F 


0 


H 


J 


K 


AfUschint 
Scr*wt ond 
Topping 
Screws 


Topping 
Scftwt 
(7hr«od 
Typ«} AB. 

B. BF. BT.) 


H«od 

Dio. 
Mox. 


H«od 
H«ight 
Appfox. 


Roiitd 
H«od 
H«igKt 
Appfox. 


H^d 
Dio. 
Mox. 


H#od 
H«lgf^ 
Mox. 


Width 
Acroii 
Flofs 


H*ad 
H«tgM 


Width 
Across 
Floti 


Woth«r 

Dio. 


H«od 

Htighi 


2 

2 5 
3 


22 
29 


4 4 

55 
63 


K2 
1 5 
1 6 


0^ 
0.6 
0.8 


3.9 
4.9 
5.8 


1.6 
L9 
2J 


3.2 
4.0 
50 


1.6 

2.1 
2,3 


3.0 
3.2 
4.0 


42 

5.3 

6.3 


2.0 
. 2.9 
37 


36 

4 

5 


35 
42 
48 

5 5 


82 
93 
10^ 
II 5 


2-4 
2 7 
2.7 
30 


0.9 
1.0 
1.2 
K4 


68 
7.8 
9.8 
10 7 


2^ 
2.8 
3^ 
3.8 


5,5 
7,0 
8.0 
8.0 


2.6 
30 
38 
3.9 


50 
5.5 
60 
7.0 


73 

84 

10.5 
II 6 


4 1 
4 5 
54 

60 


6 
8 
10 


6 ' 
8 

95 


12 6 
172 
200 


33 
4,6 

5.0 


15 
20 
25 


12.0 
15^ 

19.S 


4J3 
5,6 
7.0 


10 0 
13.0 
16 0 


4 7 

6.0 
75 


8.0 
10 0 
13 0 


12.9 
16 8 
21 0 


66 
8 1 
92 
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SPECIFICATIONS FOR METRIC FASTENERS 



0««wn by,. 
Oot«> 



65 



jughi C l9IOMcCfO« HilUnc 



88 
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r ^T COPY AVAILABLE 



DIMENSIONS OF HEX HEAD SCREWS 

S 




5 



0]^ 




hCXCAP SCREW 



HEX fUNGt SCREW 



HEAVY HEX SCREW 



Nom 


HcK Cop Scrtwt 


Hox Flong* Scr«ws 


H«ovY Ht 


















Dio 


' S 


H 


S 


H 


f 


S 


H 


ond 
















Threod 


' Width 


Hood 


Width 


H«od 


Flongt 


Width 


H«od 


P.'ich 


Acrots 


Height 


Across 


K«i9ht 


Diomcltr 


Acioss 


Htight 




* riott 




Ffois 


Vox 


Mox 


Ftots 


Moi 


VS . V h 


80 


3? 


'0 


54 


U 8 






vo . ♦ 


. 10 0 


42 


80 


66 


14 2 








no 


55 


100 


8.1 


180 






Wl ^ . ' s 


16 0 


66 


130 


9,2 


22 3 






w;. . ^5 


IBU 


78 


150 


n 5 


36 6 


2ro 


78 




21 0 


9 1 


18 0 


12 6 


30 5 


24 0 


9 \ 




24 0 


10 3 


21 0 


U 4 


35,0 


27 0 


10 3 


vrc . 5 


30 0 


12 9 


27 g 


17 1 


43.0 


34 \; 


1:9 


VM • 1 


36 0 


154 








41,0 


15 4 




46 0 


19 5 








500 


19 :> 


V fi . J 


5S0 


23 4 








600 


23 4 



NOTE 

^ ^ ov^f^jtic* iC'CMSoodht!* boltklVivG Oiv.'ni^iiy the vamc basic hcoddtmcnsionsoshcA £Cp scrcvt 

♦ M«T^vh". t^tUr4»*dhKjl» ilforyjm itruQiyfoibo'tshovccs^eniiQily »t^« sumehcoddimcnstcnvoshtovyhe* scfe^^s 



DIMENSIONS OF HEX NUTS 



ThH dravinj: U /ro« iht follcwlnc source an4 
i> ujcJ by pcfuitsion. 

Icvcn*. A. 5. anJ Cooper. 5. J ProMcwy In 
MrcftaniCAl Urawmg . Sxh cJ. hew \oTli 
McC-rab-Hin fcook Co«paii/. 19t0. 




STYLE 2 



M| STYLE I 



HEX NUTS STYLE 1 AND 2 




M 




M 



HEX FLANGE NUTS 



HEAVY HEX NUTS 





K«x Nuts. Slylts 1 & 2 


HtxFlangt Nuts 


Heavy H«x Nuls 


Nom 


S 


Ml 


M2 


S 


M 


F 


S 


M 


and 
Thr«od 


Width 


Hut 

Th'ickntss Mai. 


Width 
Across 
Flots 


Nut 
Thickntst 
Max. 


Flang« 
Diam«l«r 
Moi. 


Width 
Across 
Flats 


Nut 
Thicknvss 
Max. 


Pitch 


Across 
fiots 


StyU 
1 


StyU 
2 


M5«O0 
/.^6« 1 
MS > S 25 
MiOt 1 5 


8.0 
10 0 
13.0 
16 0 


4 7 
5.2 
6,B 
84 


5.1 
57 
75 
9.3 


SO 
10.00 
13 0 
15 0 


50 
57 
7S 
10 0 


118 
14.2 
180 
22.3 






MI2. 1 75 

Ml4%2 

MI6»? 


160 
^1 0 
24 0 


10 8 
12 8 
14 8 


12.0 
14 1 

16.4 


IBO 
21.0 
24.0 


12 0 
!4 0 
160 


26 6 
30.5 
35.0 


21 JO 
24.0 
27 0 


12 3 
14 3 
17 1 


WO * 2 5 
//24%3 
/JU0»35^ 
^A36»4 


300 
360 
46.0 
55 0 


ISO 
215 
25 6 
3K0 


702 
23.9 
28 6 
34 7 


300 


200 


43 0 


340 
41 0 

500 
600 


207 
24 2 
307 
366 



Steci^hct sryi« I nuiioreovoitobecnv^P'Ope'fy ciossei 5ond lO.r^ei sry!e2nols.oclosies9ond I2.he* fSunge not s c losses 9 ond tO.ondhco^y Ket 
nuti mckissciSS 83. lOSo^rf 103 Nutiore not stondord for sires wiJh^td»mens»ons 



NAMEOFSCHOOl 



SPECIFICATIONS FOR METRIC FASTENERS 



D«own by.. 

OoU; 



66 



89 



134 



0Etr CO^ AVAILAtte 



Divtw lOiiim hex head cap screws on centerlines C. Show screws on front view across corners. The 
nuiv) *n the lower piece are to be bottom topped to o 19 mm depth. Show the right hond side of the 
'lont «iev« OS a broken out section. Complete the top view. Refer to the previous two plates. 

Hexagon-head cap screw specifications: 
Length (front under head): 28.5 mm 
Thread length: 2D 6 mm 




Title: Threaded Fasfmners 



This draw inc is fro*, the follo*;:nf source and 
is ufcJ pcmi5Sion. 

Uvcn». A, * JnJ Cw>per, S. J. Pr****Sce? in 
McOra^-tuU »oov tojipjny« 1980. 









67 


NAM.£ OF SCHOOL 


Dote . 




135 



BEST COPY AVAIUABUE 



1. 



Shown below is a head plate and flange. Draw a 16>mm hex-head bolt and nui on the 
conterlme. Place the bolthoad above and draw across corners. Show the nut across flals. 




Specirications: 
Bolt length: 50 mm 
Thread length: 20-6 mm 



2. Draw a 19.0'mm hexagonal-head cap screw. Show the head across corners. 




Title: Threaded Fasteners 







OroMO by 


68 


NAME or SCHOOL 


Dote 



ropyri9hl • 1910 McGrow-Hill. loc, 91 



UNIT VIII MAP DRAFTING 



92 



ERIC 107 



DRAW A CONTOUR MAP OF THE AREA BELOW. DRAW ON TOP OF THIS 
PRINTED LAYOUT. THE CONTOUR INTERVAL IS lO'-O'! 




CUT. 

NUMBERS INDICATE 
EIGHT ABOVE SEt- 

SCALE 1:62,500 



+ 107 ,05+110 ^,03 

+ + 104 

HEIGHT ABOVE SEA LEVEL. ^OlOO 



Thi» dravlr^ U from the /o J lowing source and 
is •j«ej ncrrisiion. 



PROFILE DRAWING BASE 



DRAW A PROFILE THROUGH THE ABOVE AREA AT THE INDICATED SECTION 
SELECT A SCALE THAT CLEARLY SHOWS THE PROFILE. 



MAPPING 



ErIc 138 BE»TCOPYAVA,LA»« 



i 



> 



> 



NORTH 



A 



MAKE A PLOT OF THE SURVEYOR'S DATA BELOW. 
USE SCALE- l"= 100'. START WITH POINT I. 



POINT I TO 2 
POINT 2 TO 3 
POINT 3 TO 4 
POINT 4 TO 5 
POINT 5 TO 6 
POINT 6 TO I 



BEARING 
NORTH 
N 45*-0' E 
S 70»-0' E 
S 30''-0'E 
S 25" - 0' W 
N 85»-0' W 



DISTANCE 
575' 
I 75' 
625' 
350' 
250' 
775' 



ERIC 



POINT I 



BEST COPY AVAILABLE 



I* u^cJ by ptmission. 

*rvi«ti, Pearia. KIiikm^* ^ciinrtt 



140 



dtvtk.t AN AfPHucHiAtt wwMUOR iMtOVAU AM> PuOI Tut CONTOURS. AND NATORAC AND MAN MAOt FtATuRES fOR IHE MAP 
SllO.vN iN Th£SPaC£ BtuOA Th£ COMOuRtO MAP DRAW A PROf-lcE MAP AT uiN£ J. EXAGOtRATE ThESCAuE TO EMPMASiZC 
CHANGES IN ELEVATION. TITLE TOPOGRAPHIC MAP WITH PROFILE. 



7 



6 



5 



3 



2 



512 508 

GRAIN 
492 490 


501 

\ 
V 


4? 


496 

PAS 
»6 492 


490 

TURE 

478 


47 2M 495 
// 480 


484 480 


FIELD 

475 




HOUSE- 


\ 


470 468 


If ^65 

WOODS 

480 














r-^ 462 


465 460 


STATE ROA 
ORCHARD 

455 


D 

450 


) 


(^^BR, 
1 470 


DGES 

477 


440 445 




446* 






GRA 
61 476 


IN 

482 




/44^ 


MARSH 


f 


4 


436 
448 


GRAIN 

460 


453 




475 481 


A.QC 


460 468 


FIELD 
473 






479 483 


FIELD 

492 



A B C D E F 

S0UARES = 500 FEET 



Thit drawinc i« fros the follavinc source and 
is used t>v pcmtsiian 

hro«.n. haltrr. i'r^ftinc for li>JuMrv ^*^l^ooV . 

Scuth holUnd, lit i not s: CoodtrcAri-MUcaii 

rubliJhinj Coopany, I9S0, 




95 



ERIC 



141 



Copyright by GoodhMrt VViIIcok Co., Inc. 139 



BEST COPY AVAILABLE 



COMPLETE THE MAP TRAVERSE OY PtOTTINCi THE DATA FOR STATIONS 2 AND 3. STATION NO. 2 RiGHT-DEPUtoTiDN ANOtE • 
DISTANCE FROM NO. t • 129 FEET, STATION ND. 3- RiGhT-DEFlECTION ANGuE • 138^ 30 , DISTANCE fhDM NO. 2 • 162.& FfefeT 
CLOSE THE TRAVERSE AND INDICATE THE DIRECTION AND DISTANCE. SCALE . 1" • 30'. 




Ui* rfrttfinc i% frca the foUowinc source anJ 
usrJ by permUsion. 




BESi COPY AVAIUBLt 
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UNIT IX 



BASIC DESCRIPTIVE GEOMUTRY 



143 

ERIC 



The true length of a line segment may be sepn on a plane that is parallel to the line segment. Study 
the oxomples below, and refer to Chapter 8 in the text. T = Top; F = Front. 





Line AB is parallel to the T-plone. 

A, 

True Length (TL) 




Line CD is parallel to the F-plane. 




1 . line AB is parallel to the T plane and 
is 40 mm long. Complete the two views 
of the line. 


2. Line CD is parallel to the F-ptane and 
is 50 mm long. Complete the two views 
of the line. Point D is below the 
T-plane. 






T 




T 








F 






F 








+ Ap 








Title: TL of Line Segment 




this drawtnc it frtm the followlni source and 
Is useJ by pentssion. 

Uvrns, A. S. and Cooper, S. J. rmhlens in 
Hcchanical Drawinr. Seh ed. New lork: 
Mct^raw.iiiJi took Coapany, 19S0. 








D«own Kyi 
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CopyM$hl p t9IOMcGrowHiit.|n(, 



98 



144 BEST COPY AVAILABLE 



BEST COPY AVAILABLE 



The point view of a line is shown on a plane that is perpendicular to the line. Study the examples 
below. 




Determine the point view of pipe m. Also, show pipe n In all views. In the appropriate view, label 
the perpendicular distance "d" between the pipes. 




TSii dravinc i> (rem thr tollowmp fource ind 
i\ usrJ bv per^i^slon. 

Lever», A. inj Ctoptr, S. J. ProMcwy in 
Heenanicaj ?>raKine . Sth eO. Ne«. lorL: 
9lct;r«w«llin hool Coiipjny, 1910. 



Title; Poinf View of a Line 









NAME Of SCHOOL 


Dole 
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FIND THE VISIBILITY OF THE LINES (WHICH LINE IS IN F 



RONT OF EACH PLANE?) 



■h •••• 

•0^ 



2. 




3. 





Ihi< dr.tvlnc l» fron th« fcUowinf lourct u>t 

K.illach. P»ul nrjfilm frohlfi . Endiw, 
CallfprnU: CIrncPc Pukliihlnf Co^anv, tMt. 




4. 



6. 



COMPLETE THE VIEWS OF THE INTERSECTING LINES. 




DESCRIPTIVE GEOMETRY 



ERIC 




NAME 



147 



SECTION 



DATE 



PROILEM 

20-0 



FIND THE BEARING 



AND SLOPE ANGLE. 




BEARtNC 
SLOPE — 



•EARING. 

SLOPE 




BEARING. 
SLOPE 




BEARING. 
SLOPE 



ThU iwint if fr«« xh% followiiit ft*urce Mi 
)^tlUch« Paul. Draftlnt Pro M— CnciM« 





NAME 


SECTION 


DATE 


PROBLEM 


DESCRIPTIVE GEOMETRY 








20-R 



ERIC 



102 



148 



The edge view of o plone may be seen on o view thot $howft the point view of lome line in the 




le View of Plone ABC 



Obtain on edge view of surfoce DEF. Also, show point P in oil views. In the appropriate view, label 
the perpendicular distance from P to surface DEF, "d". 




k -i-Pp 




Dp 



TSi> (Jr^vins it fro* thr tvll*win|: sourc* 

I<^.cn», A. 5. and Cooptr. $• J. rroMc*».« In 
MiChani.Ml Dr^winc . Sth tJ. .Ne%' Urks 
*K:t.ra^«mn hook Co«psnv. 1910. 



Title: Edge View of a Plane 
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^opr'ighl • 1flOM<CrowHill. In< 
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UNIT X 



ELECTRICAL AND ELECTRONIC DRAFTING 




104 



150 



DRAW THE SCHEMATIC CALLED FOR BY THE ENGINEER. 




Thii drawing i» from the following fourct and 
is u5cd hv ptniissiofi. 

kalUch. raul. Drafting rrcblgui , tncino, 
California: Clrncoe Fuulishinc Cowpany, 1911. 





NAME 


ScCTlON 


DATE 


fROBLCM 


ELECTRONICS 








28-G 



c 



105 
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DRAW THE SCHEMATIC FROM THE ENGINEER'S SKETCHES. 





o Wv 





TR.A NST=OC^ or\ff5i. CoupUr] ^ 



ThU drawing l5 frcj* the follo^rlnr wiirct »v>4 
CiUfornla: C1cnco« ruMiJhlng Co«psny. 1911. 



ELECTRONICS 



NAME 



SECTION 



DATE 



PROBLEM 

28-H 
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DRAW THE SCHEMATIC DIAGRAM FOR THE DEVICE SHOWN. THE SWITCH USED tS A DOUDLE-POLE DOUBLE THROW (DPDT^ 




O 



o 

p 



Thi« drawinc is from xht foMowinc iMircr w4 

Rrovn, kalttfi Dr.i^'ttiig for lfHiu«trv >iorkhook . 
Sout^ HaI land, ll]inui\: Oooditcart^M lUvi 
Tublisnins Co^pan)*, \9M, 



ERLC 



NO. 127 



BEST COPY AVAILABLE 



154 



REDRAW THE FOLLOWING SKETCH AND ADD THE INFORMATION LISTED BELOW, AVOID CROWDING AND WASTED SPACES. 



R,. Rj. 220K. I/2W 
R3. Rg. IK. I/2W 



lOOK POT 
lOOK. I/2W 



C,. a365pF 
Cj, .OIUF 
C3. 10UF.25V 
O,. 2N663 



CR,.IN63 




O 
00 



o 
o 



155 t 



Thl% dravlnj* Is from tht fo\lt*v\ti^ tourer 9fU 
I'. Htpil hy rcnii5%lon. 

Brown, VAltfr. I>riftti*c for Tndtittry Korib^oV ^ 
Pul'Mihinf CoMjviny. IWt 




UNIT XI TECHNICAL ILLUSTRATION 



ERIC 



109 



157 



DRAW THE OBJECTS USING TECHNICAL ILLUSTRATION TECHNIQUES. 





Tiit drtirinc i« fros tht following source and 
it usrd by |v«r«i>sUn. 

tsUjch. Paul. Draft iwc PfoMw . EnClno, 
California: Clcncoe l*uDlt>nsn£ Coiipany, I9II. 







NAME 


SECTION 


OATE 


PROBLEM 




TECHNICAL ILLUSTRATION 








23.F 



ERIC 



110 
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BFCT mPY ftVAILABLE 

_ DRAW THE OBJECTS USING TECHNICAL ILLUSTRATION TECHNIQUES. 




PREPARE A TECHNICAL ILLUSTRATION OF THE OBJECT IN ISOMETRIC USING OUTLINE SHADING 



161 



ERIC 



; 362 
1 12» 



1 ! 



ISO 



J 





f7 ■ » 




1 



















^Vl^^D^A X»50 0€£P 
2 MOUES 



S6 0iA THRU 

CSK 75 0IA- 2S0CEP 



BEARING MOUNT 



Thi> drswknc i> fros- thr feUoti'ktic sourer m4 



BEST COPY AV AllABLL 



NO. 133 
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rnLPAn£ A TlChNiCal auuSTnATiON Of t*lC Olu£CT bHOWN. TmE. iULUbTiiAtJUN iS TO UE A OlMtTRlC OUAWiNG USING PtNCtL bHAUlNu. bLLLuT iHt AaES TROM TMOSt 
SUGGtSTCO I.N THE IGXT WHICH WILL PIIESENT THE RESt VIEW. 




SLOTTED ANGLE PLATE 




inii< dr^wmc i> froK the foll*vifi| source »h4 
It u«cr\] by pcixU>ien. 

frM^-n. K:ittcr. i«^.1ftl^* fa r 'iK iuMn >t.^rihodV . 
Tuhlithinc toepsny. 1980. 
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UNIT XII ARCHITECTURAL DRAFTING 
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Thl* dMfcinc froi^ the fdllowini »ourct »nd 
I* lucJ hy pcrai¥\lon, 

KalUch, FAul. !» Mfti_»c ProbUii . End no, 
Caluornu; Glcncoc lu9li»htn£ Co«pAny, |9Sl. 





NAME 


SECTION 


DATE 


PROBLEM 


ARCHITECTURAL DRAFTING 
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IBfi : 



0 



0 



JI 



I I 5 



House 



JO 



15 



® 

SCALE: 1 =50' 



REDRAW THIS PLOT PLAN. 
USE A SCALE OF: 1*=20' 



ThU drivint i$ fro* th« foUowinc source «nd 
it utcd hy peraitiion. 
k'alUch. Paul, Draft inr ProHler* . End no, 
C^lifcrnia. SIcncoc i'u^lunini: Coapany, \HU 







NAME 


SECTION 


DATE 


PROBLEM 




ARCHITECTURAL DRAFTING. 








32.C 
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□ CH 



OCINICM UVINQ ROOM 

FOOT ^ COFF 
STOOL TABL E 

^Ss/ ENDl 

tulT 



lA 



REDESIGN THIS LIVING 
ROOM AND PLACE IN 
THE FURNITURE FOH 
YOUR STYLE OF LIVING. 



1d'-0'x13'-0' 




REDESIGN A FAMILY 
KITCHCN FOR YOUR 
LIVING STYLE. 



SCALES: 3/32'=1'-0' 



36'- 



28' 

r 



□ 



□ 

■3K. 



48* 



18'-6'x1 1'-0 



REDESIGN A FORMAL 
DINING ROOM FOR 
YOUR STYLE OF 
LIVING. 



FAMILY 



O 



p-1 r-tmOOOKS 



REDESIGN A 
CASEMENT 
FAMUY ROOM 
FOR YOUR 
STYLE OF 
LIVING. 



24'-0'xl4'-3' 



"Ihi* dMfinc i» from the foHo^inc source trv! 
is ii<eJ pcraitsion. 

California: Glencoc"TutTT7ninc Co*?»n)\ 191]. 



ARCHITECTURAL DRAFTING 



NAME 



SECTION 



DATE 



PROOUEM 

32-1 
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lEOROOM 1 

I3X 13 



BEDROOM i 
13 X 10 



BATH 



BATH 



lAuV "I 



BEDROOM 3 
M X to 



1. m: 



c^s^ ll 



:ri: foyer 



LI 



FAMILY ROOM fc KITCHEN 
24 X 12 



■,.o 



m 



LIVING ROOM 
18 X 12 



1338 SQ. FT. LIVINC AREA 
1612 SQ. FT. TOTAL AREA 



STORAGE 



GARAGE 
24 X 11 



PRHPARE DRAWINGS AS INDICATED IN THE FOLLOW' 
ING PRODLEMS FOR THE HOUSE ILLUSTRATED IN 
THE PRESENTATION DRAWING SHOWN. PROBLEMS 
ARE 9EST SUITED FOR B OR C SIZE SHEETS BUT MAY 
BE SCALED DOWN AND DRAWN ON THE SHEETS 
INCLUDED HERE. 



NO. 119 

PRtPARC A SCALED DRAWtNG OF THE FLOOR PLAN OF THE HOUSE, INCLUDE ALL NECESSARY DIMENSIONS 
AND NOTES. DO NOT INCLUDE ELECTRICAL PLAN. 

NO. 120 

MAKE A FOOTING AND FOUNDATION PLAN FOR THE HOUSE. THERE IS NO BASEMENT AND THE FOUNDATION 
IS A 36 INCH STEM WALL ON A FOOTING. ON THE SAME SHEET. PREPARE A DETAIL SECTION OF THE 
fukiMDATlON .SHOWING ANY BEAMS AND PlERS NECESSARY IN THE FOUNDATION TO SUPPORT THE FLOOR AND 
INTERIOR WALLS, 

NO. 121 

TRACE THE FLOOR PLAN PREPARED IN THE PROBLEM AND ADD AN ELECTRICAL WIRING PLAN FOR THE HOUSE. CHECK 
THE LOCAL ELECTRICAL CODE, if ONE IS AVAILABLE. FOR THE REQUIREMENTS ON SPACING WALL OUTLETS. SHOW 
LINES TO SWITCHES ON ALL OUTLETS CONTROLLED BY SWITCHES. 

NO. J 22 

MAKE A FRONT ELEVATiON FOR THE HOUSE. ADD DIMENSIONS AND NOTES WHERE NECESSARY. 
NO., 123 

'draw a SIO.E ELEVATION FOR THE HOUSE AND DIMENSION. 



NO. 124 

MAKE A WALL SECTION DRAWING TO SHOW DETAILS OF CONSTRUCTION. ADD DIMENSIONS AND NOTES WHERE 
NECESSARY. 

Thl< drdvinc is fro* xht following source ind 
i% ustrJ pcniission. 

lro*.n, filter. Drjfttnr tc^r | hJu<t'V Kt*rkhool . 
South }iolUTvj« niin*w>: OooUlicart*^*! Icox 
Publish in;: Co«p«ny« 19HU. 
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CopYriQht bY GoodhMrfWilicox Co.. Inc. 
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UNIV XIII PIPING DRAFTING 



ERIC 



120 



170 



REDRAW THE SYMBOLS FOR THE SCREW CONNECTION FITTINGS. 



•n«ll •ti^lnt »« fro« th» foMcint «!>""♦ 
l! ut»J b> rfr>i»»ion. 

$^i;iach. i'lul. iTJflinf ProMr** . Inclno. 
C«;jfornu' CUncot l'uoli»hin; (lc«p»n». 1911. 



COMPONENT 



SINGLE LINE 



DOUBLE LINE 



SINGLE LINE 



DOUBLE LINE 



COUPLING 



CAP 



PLUG 



TEE 



■f<l 
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90° 
ELL 

TURNED 
DOWN 



45° 
ELL 
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G4— 





REDUCER 



UNION 



GATE 
VALVE 



GLOBE 
VALVE 



CHECK 
VALVE 






PIPE DRAFTING 



ERIC 



NAME 
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SECTION 



DATE 



PROBLEM 
29-A 



DRAW A SINGLE-LINE ISOMETRIC OF THIS PIPE SYSTEM USING A SMALLER SCALE. 




This drawlns I? fro« tht fol Irvine >o«rc* tn4 
I* MtH hv pcrrlstlon. 

Vallarh. PjuI. Draftirt Pn>b><**' ' Enclno, 
California: Glrncoe rublljKiiH Co»piny, mi. 



PIPE DRAFTING 
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T2r 



SECTION 



DATE 



29-C 
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DRAW A SINGLE LINE ORTHOGRAPHIC AND A SINGLE LINE ISOMETRIC OF THIS 
PIPE SYSTEM. SELECT SCALE FOR DRAWING AREA. 




rnONT View 



This tfriwinf i% fnm the followinc source anJ 
Is useJ by pcniiisioa. 

kiUach, Tiul. Praftlpf rroMf s . Encino, 
California: Cleneoe i'utiluhin^ Co«pany« Iftl. 
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SECTION 


DATE 
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PIPE DRAFTING 








29-1 
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MAKE THE FOLLOWING DRAWINGS OF THIS PIPING SYSTEM ON SHEET 94. 

1 DRAW A FLOW DIAGRAM. 

2 MAKE A ONE-VIEW DOUBLE-LINE DRAWING. SELECT THE VIEW THAT 
SHOWS THE SYSTEM MOST CLEARLY. SELECT YOUR OWN SCALE. 




PANEL TO BOILER 



Thlt dmtnc is fro* tht foUOhtnc source «M 
is u«eJ by rcrnlsflon. 
Spe*<e, P. Draft i n - fccrt-hf 1 1 s . 

Atviffd. Nona. lUinrls. henKtt 
IStk.VifMnc Covpanr. lyM, 



PIPING DRAWINGS [_ 

O 124 



93 




0) 



MAKE A SI«\JGLE-LINE ISOMETRIC PICTORIAL 
DIAGRAM. 



Thl» dfjwlnje is from the fcIlo«^in( jourcc an4 
U uttd ly ptrsistion. 
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UNIT XIV AEROSPACE DRAFTING 



ERIC 



126 



177 



DEVELOP A FULL-SIZE PATTERN FOR THIS RUDDER HINGE BRACKET 
RECORD OVERALL DIMENSIONS. LOCATE BEND LINES BY DIMENSIONING. 
USE GENERAL USE RELIEF HOLES ON THE CORNERS. 




BEND RELIEF 



2.25 



1.62 



MAT. THICKNESS .050 



.62 




.31 R 



1 



MAKE A LAYOUT DRAWING FOR THIS DOOR JAMB. DRAW 
THE LIGHTENING HOLES USING_^A TABLE TO FIND 

THEIR SIZES. USE THE SCALE i''= I". DRAW A FULL 
SIZE SECTION THROUGH HOLE S-39-2. 



Thl* drjwinj tt fnm the following sMrc« m4 
if by peniSsifon. 
5|Tnce. KiliiMi f, Draftint Sorktht^tt . 
f^cvl5cd« r«ria. niinois: btnnett 
Publishing COMpiiqy. 2951. 
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AEROSPACE DRAWINGS 
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ERIC 



00 
01 



Tia* tfrAbirtc U fro* ihc foUohinc source and 
u u*tJ by "crttmon. 
tpencc. Kiiaiue P. P riftinr %3rl»heet> . 
^cvistJ. Teoru. llnmas; "Vcnneit 
rublishinc Conpan>\ 1981. 



CHORD LINE 



STATION 
DISTANCE 


UPPER 
ORDINATES 


LOWER 
ORDINATES 















































































































DRAW AN AIRFOIL WITH 
A CHORD 50" LONG. 
USE THE AIRFOIL 
ORDINATE TABLE 2415 
TO PROVIDE THE PLOT 
TING DATA NEEDED IN 
THE TABLE AT THE 
LEFT. 

DRAW TO THE SCALE 
l"=5". 



WL+ 36 
WL+ 30 
WL+ 24 
WL+ I 8 
WL+ 12 
WL+ 6 
WL+ 0 
WL- 6 
WL- I 2 
WL- 18 
WL- 24 




39 72 



III 



ON SHEET 86 DRAW THE BULKHEAD 
FOR STATION LINE 39 OF THIS AIR- 
CRAFT FUSELAGE. SCALE ^"=ri 
DRAW FULL SIZE IF LARGER PAPER 
IS AVAILABLE. 



DATA FOR STATION LINE 39 





POINT 1 


POINT 2 


POINT 3 




WL BL 


WL 


BL 


WL BL 


LOWER 


+ 4.0 18.50 


-19.5 


0 


-13.25 15.0 


UPPER 


+ 4.0 18.50 


+12.5 


0 


+9.75 15.0 
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BEST COPY AVAIWBLb 



UNIT XI STRUCTURAL DRAFTING 
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NOTES 

CHANNELS EQUALLY SPACED. CHANNELS CONNECTED TO W BEAM WITH ONE 
ANGLE CONNECTOR 2i"x Z'xj-x 5 j|" HAVING TWO |''DIA HOLES. CONNECTORS ARE 
WELDED TO CHANNEL AND BOLTED TO BEAM. 06 x 11.5 CHANNEL IS G^x 2" 

W BEAMS Bl ARE 15'- 1 5" LONG. HAS TWO ANGLE CONNECTORS 5 5" WELDED 

TO BEAM AND BOLTED TO COLUMN. W8 x 17 IS 8" x 5^". BEAM FLANGE 5.25" 
DEPTH 8.00" WEB THICKNESS 0.230" 

COLUMNS ARE W8 x 31 MEMBERS 8'-0"L0NG. BASE IS I'-O" x l'-7"x 1^ 
THICK WiVH TWOf DIA HOLES. CI FLANGE 8.00'.' DEPTH 8.00", WEB 

THICKNESS 0.288'.' •"'"'^ ^ '^"-3"^'=" '^«rr^ -r^ ^. AMr^ o/voc 



TWO Z.3fx 3rx| X6" 



WELDED TO CI AND BASE. 



DRAWING- DIRECTIONS 



1. ON SHEET 98 MAKE A COMBINED ROOF FRAMING PLAN AND ERECTION 
DRAWING. SCALE I'-O'.' 

2. ON SHEET 99 DRAW THE FOLLOWING: 

A. DETAIL DRAWING OF BEAM Bl. 

B. DETAIL DRAWING OF THE CHANN EL. 

3. ON ANOTHER SHEET DRAW A DETAIL DRAWING OF THE COLUMN. 
BEAM 82 HAS SAME ANGLE CONNECTIONS AS Bl. 



SCALE I -I'-O". 



thii tfriwinf |t frcw th« f*U»winc sourc* and 
is ustd by |i«nilftlon. 
Spence. VIUiiA f, Drafting Wnrl»hceti . 
^tvi)«d. feoria. Illinois: ttniMtt 
^blithinc Coapan/. I9i\, 



STRUCTURAL DRAWING 
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MAKE A PRODUCTION DRAWING OF THIS WOOD 

I D^l TO J." 



TRUSS. SCALE j = 
RINGS '2{'\ 



■0 . BOLTS i DIA. SPLIT 
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This dravin^ Is fron the following source and 
15 u*c*J pcrssssion. 
Sptr.cr. Kill its T. D raft inr K ? ri<heeti. 
Revised, reorit. Iinnois: k«nnete 
Publishlnc Company. |98|. 



UNIT XVI COMPUTER DRAFTING 
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ERIC 



USE THE INFORMATION IN THE DATA TABLE TO DRAW A FIGURE ON THE 1/4" GRAPH PAPER 
PROVIDED BELOW. 



DATA TABLE 
X Y - X 



ThU driwtns Is (rm the foMo^ins tturc* an^ 
it u%t%\ by pmtsiitn. 

kalUch. r»ul. Itrafttn * rroMc<« . Fnclno, 
C.^lttornU: CUneor iMtTlUhlnj: Ctmfkny, XMl. 
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BEST COPY AVAILABLE 
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USE THE INFORMATION IN THE DATA TABLE TO DRAW A FIGURE ON THE 1/4" GRAPH PAPER 
PROVIDED BELOW. 



DATA TABLE 



Thi* *Ujwlnc U frc» (he followlftf tMire* tiU 
( u U 1 'f ti I a CI nVrT KitTRH ns IfowDtny , 1911. 
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UNIT XVIII WELDING DRAFTING 
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BEST COPY AVAILABLE 



MANi. iYORmNw 0AA(^IN0S« iNCLUOlNG Tm& SPLCif iCATlON OF WECDS BY SYMBOLS AND MAT£:BiALS USIS ^UB 1 ht OBJECTS 
OEUOW. USE THE FOLLOWING SHE&TS. 



c 



PROBLEM NO. 129 




irown. kilter I' fftlnt ft^r IrnJuttrr W orlb»cV « 
M<«aK llolUiJ. lllTn^%: tooJhc«rt*i)Tlcox ' 
rvMiiklitf Covftaity. 2H0. 
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ARROW SlOE ONLY BOTH ENDS 
^ 5 FILLET WELO ARROW SIDE ONLY 
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FRtE OF ANY RUST OR SCALE 



PROBLEM NO. 130 



47 0<A 
2PLACCS 



OlMSt 030 
OIMS t 1 $0 



METRIC 



1 


S 


9.5 X 9.5 X 38 LG STEEL STOCK 


2 


4 


LUB MTG ORK'T J? X 50 X 305 


1 


3 


LU8, BOTTOM 735 SO 


1 


? 


LUB TUBE 185 SO WALL 16 THK 


1 


1 


LUB. TOP 235 SO 


OTY 


PART 


NAME 


MATERIALS LIST 



LUBRICATOR TANK BASE 





1903 



■ hSO^TiOOS O O 
Ha | 050 o| 




NOTiS. 



'ACE X 

I034U254 
140 B£ BSC 



^ 1 5 SOUAftE CftOOvE WELD. 

SO FILLET WCLO lOTH StOCS 
/i\ 50 FILLET WELO ARROW SlOt 

A t.SSQUAf^C C«0CVE WELO. 
SOflLLET WHO ARROW StOC 

1 UNLESS OTHERWISE SPECIFIED 
JCXX • 1035 

.XX - to IS 



-1270 L 6.53 



«-7l74t2.eM MO WELD 
2PLACES-MTH EriOS 



rAUt X 

AND Y 
TOCEThCR 



3 


3 


7SIO«3 


PLATE 


} 


3 


7SI0«1 


•USHING 


1 


1 


756131 


SUf^RT 


ITEM 


OTY 


fART NO. 


NAVE 


LIST OF WATERIAtS 



SUPPOftT ASSCMSLY 



ERIC 



136 



Copyrtfht by Goodhtsrt'Wlllcox Ca, Inc. 



136 



189 



APPENDIX S 
TEACHER AIDS 
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THERE ARE 35 WORDS HERE - CAN 
YOU FIND THEM? 



HERE ARE THE WORDS TO LOOK FOR: 



ERIC 



ACCURATE 


ACUTE ANGLE 


ALLOWANCE 


ANGLE 


ARC 


AXIS 


BEARING 


BEVEL 


BORE 


CALIPER 


CANTILEVER 


CHAMFER 


CIRCLE 


CIRCUMFERENCE 


CLEARANCE 


CONCENTRIC 


CONTOUR 


CYLINDER 


DEVELOPMENT 


DIAGONAL 


DIAMETER 


DIVIDERS 


DRAFT 


DRILL 


ECCENTRIC 


ELEVATION 


ELLIPSE 


EQUILATERAL 


FACE 


FIT 


FOOTING 


FORGE 


GIRDER 


INCLINE 


INSCRIBE 
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ACROSS CLUES 



DOWN CLUES 



ERIC 



2. 


TO DRiW ONE FIGURE WITHIN ANOTHER 


1. 


FRONT VIEW OF A HOUSE 


A. 


LINES COMING TOGETHER AT A POINT 


3. 


HAVING A COMMON CENTER 


8. 


THE PERIMETER OF A CIRCLE 


5. 


TO EXTEND FROM 


10. 


PORTION OF A CIRCLE 


6. 


A THREE-SIDED FIGURE 


11. 


WHEN AT A5 DEGREES, IS CALLED A 


7. 


A SIX-SIDED FIGURE 




MITER 


8. 


A CLOSED CURVE 


13. 


CLOSED CURVE IN THE FORM OF A 


12. 


A LINE AT A RIGHT ANGLE TO 




SYMMETRICAL 




ANOTHER LINE 


19. 


AT RIGHT ANGLES TO THE HORIZONTAL 


lU. 


A FOUR-SIDED FIGURE HAVING ALL 




PL*\NE 




SIDES EQUAL AND 90 DEGREE 


20. 


A FIVE-SIDCD FIGURE 




ANGLES 


21. 


A THIN, FLAT PART JOINING LARGER 


15. 


CENTRi\L LINE OF A DRAWING 




PARTS 


16. 


DRAW WITHOUT AID OF DRAFTING 


22. 


NOT HAVING A COMMON CENTER 




INSTRUMENTS 


23. 


THE OUTLINE OF A CIRCLE 


17. 


AN EIGHT-SIDED FIGURE 


lU. 


TO SHOW LINES SHORTER THAN THEIR 


18. 


PART OF A LINE 




TRUE LENGTHS 
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